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T.  K.  <fc  P.  G.  COLLINS,  PRINTERS. 


OF  THE  AMERICAN  EDITOR, 


THE  popularity  of  the  Essays  on  the  Diseases  of  the  Organs  of 
Respiration,  contributed  by  Dr.  Williams  to  the  "  Library  of  Prac- 
tical Medicine,"  edited  by  Dr.  Tweedie,  has  induced  the  Ameri- 
can publishers  to  present  them  in  a  separate  form  to  the  medical 
public.  Written  several  years  subsequently  to  the  "Lectures  on 
the  Diseases  of  the  Chest,"  they  embody  the  more  mature  expe- 
rience of  the  author,  besides  being  presented  in  a  more  available 
form. 

In  issuing  them  as  a  separate  publication,  various  additions  be- 
came necessary.  The  whole  work  has  been  carefully  revised  from 
the  Lectures  of  Professor  Williams  on  these  Diseases,  which  have 
just  been  completed  in  the  London  "Medical  Times."  Much 
new  matter  has  been  added  to  every  section,  and  several  new 
chapters  introduced.  In  doing  this  the  Editor  has  endeavoured 
to  maintain  as  far  as  possible  the  practical  and  authoritative 
character  of  the  work  ;  and  he  has  sought  to  add  not  so  much 
that  which  was  new,  as  that  which  was  valuable,  and  had  received 
the  sanction  of  the  profession.  A  constant  familiarity  with  the 
hospitals  of  Europe  and  this  country  for  many  years,  and  his  con- 
nection for  some  time  with  one  of  the  largest  medical  institutions 
of  this  country — the  Philadelphia  Hospital — have  given  him  a 
practical  acquaintance  with  the  subject  matter,  and  enabled  him 
to  verify  the  truth  of  the  statements  of  the  various  authorities  in 
this  department  of  internal  pathology.  His  additions  will  be  found 
inclosed  in  brackets,  thus  [  ]. 


IV  .        PREFACE  OF  THE  AMERICAN  EDITOR. 

The  chief  sources  from  which  he  has  drawn  his  materials  are 
the  works-  of  Louis,*  Grisolle,f  Piorry,|  Rilliet  and  Barthez,§ 
Valleix,||  &c.  The  synoptical  tabular  statements  have  been  mo- 
dified from  the  admirable  manual  of  Dr.  "VValshe.lT 

The  Editor  ventures  to  hope  that  the  present  treatise  will  be 
found  a  safe  practical  guide  to  the  student  and  practitioner. 

M.  C. 

230  Spruce  street, 
December,  1844. 

*  Recherches,  &c.  sur  la  Phthisic,  &c.  Par  P.  C.  A.  Louis.  2e  edition.  Paris, 
1843. 

f  Traite  Pratique  de  la  Pneumonie,  &c.  Par  A.  Grisolle,  D.  M.  P.  Paris, 
1841. 

t  Traite  de  Medicine  Pratique  et  de  Pathologic  latrique  ou  Medicale.  Par  P. 
A.  Piorry.  (T.  iii.  Angiairopathies.)  Paris,  1843.  .  .  f 

§  Traite  Clinique  et  Pratique  des  Maladies  des  Enfans.  Par  MM.  Barthez  and 
Rilliet.  Paris,  1841. 

1  Guide  du  Medecin  Praticien,  &c.  t.  i.  &  ii.  Maladies  des  Voies  Respira- 
toires.  Par.  F.  L.  J.  Valleix.  Paris,  1842. 

1  The  Physical  Diagnosis  of  Diseases  of  the  Lungs.     Phil.,  1843. 
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DISEASES 


THE  RESPIRATORY  ORGANS 


CHAPTER  I. 

ON  THE  DIAGNOSIS  OF  DISEASES  OF  THE  LUNGS. 

THE  knowledge  which  we  possess  of  the  pathology  and  diag- 
nosis of  diseases  of  the  respiratory  organs,  and  consequently  of  a 
rational  method  of  treating  them,  is  so  entirely  of  modern  origin, 
that  it'  would  be  useless  in  a  practical  work  to  refer  to  the  writings 
of  past  ages  for  information  on  these  subjects.  The  essential 
phenomena  and  the  products  of  disease  were,  until  lately,  too  little 
understood  even  to  be  described  accurately ;  hence  the  descrip- 
tions and  names  of  the  older  writers,  however  minutely  given 
and  dogmatically  applied,  are  vague  and  equivocal  to  the  modern 
reader. 

The  great  improvement  that  has  taken  place  of  late  years  in 
our  knowledge  of  diseases  of  the  chest,  and  consequently  in  their 
treatment,  has  mainly  arisen  from  the  careful  cultivation  of  patho- 
logical anatomy,  and  the  successful  application  of  physical  means 
of  diagnosis  in  connection  with  it ;  in  both  these  departments, 
especially  the  latter,  we  must  give  the  pre-eminence  to  Laennec, 
whose  Traite  de  V Auscultation  Midiate,  may  be  regarded  as  at 
once  the  novum  organum  and  the  principia  of  our  knowledge  of 
thoracic  diseases.  The  results  and  the  means  of  his  discoveries 
have  been  so  far  extended  and  improved  by  subsequent  investiga- 
tors, as  to  have  changed  the  subject  from  being  one  of  the  most 
obscure  to  be  among  the  most  intelligible  in  practical  medicine. 
It  was  the  defect  of  Laennec's  practice  to  trust  entirely  to  the  phy- 
sical signs,  often  to  the  exclusion  of  the  general  symptoms,  which 
are  always,  especially  in  regard  to  the  treatment,  of  the  utmost 
importance.  Both  sets  of  signs  have  their  value,  and  it  will  be 
our  especial  object  to  point  out  the  modes  of  appreciating  each  in 
the  study  and  treatment  of  the  special  diseases  j  to  show,  as  far  as 
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is  possible,  their  relative  value,  by  examining  them  more  funda- 
mentally than  has  generally  been  done  ;  and,  whilst  we  pay  due 
respect  to  authentic  records  of  experience,  of  whatever  kind,  to 
make  them  still  more  profitable  and  instructive  by  careful  analysis 
and  generalization.  It  is  necessary,  however,  to  study  the  struc- 
ture of  the  pulmonary  apparatus ;  the  form,  position,  and  connec- 
tion of  its  several  parts ;  their  relation  to  physical  laws,  and  the 
combinations  of  these  laws  in  their  statical  and  dynamical  forces, 
that  is,  at  rest  and  in  motion.  But  in  doing  this  it  is  soon  disco- 
vered that  the  object  of  our  study  is  more  than  a  mere  machine, 
and  that  it  possesses  properties,  and  is  governed  by  laws  which 
are  not  met  with  in  inanimate  matter.  We  have  the  vital  proper- 
ties, sensibility,  irritability,  contractility,  added  to  the  mechanism ; 
we  have  a  vital  chemistry  pervading  the  materials.  Besides  the 
chest,  which  is  mechanically  enlarged  and  diminished,  and  the 
lungs  and  their  tubes,  which  are  at  the  same  time  expanded  and 
compressed,  and  the  heart  and  its  hydraulic  pipes  through  which 
liquid  is  propelled,  there  are,  also,  in  these  several  parts,  the  vital 
properties,  which  not  only  bind  them  together  in  special  and  com- 
plex relations,  but  connect  them  also  with  other  organs  and  mem- 
bers of  the  body.  Here,  again,  we  see  the  sources  of  the  two 
classes  of  signs  of  health  or  disease :  the  physical,  confined  to  the 
organs  and  their  physical  or  mechanical  properties  as  exhibited  in 
these  organs ;  and  the  vital  or  general  symptoms,  the  result  of  vital 
properties,  which  are  not  confined  to  the  part,  but  may  extend  their 
operation  and  seat  over  the  whole  frame.  Now,  as  in  the  mainte- 
nance of  health,  and  in  the  production  or  removal  of  disease,  each 
set  of  properties  is  concerned  both  as  causes  and  as  signs,  so  the 
necessity  of  duly  appreciating  both  classes  must  be  apparent. 

It  being  presumed  that  the  reader  has  studied  the  anatomy  and 
physiology  of  the  general  structure,  functions,  and  relations  of  the 
chest  and  its  organs,  the  next  object  is  to  become  acquainted  with 
the  signs  or  symptoms,  through  which,  in  the  living  body,  we  can 
judge  of  the  condition  of  the  various  parts  of  the  structure,  and 
of  the  performance  of  their  several  functions,  and  thus,  through 
which,  we  can  distinguish  health  and  disease.  The  condition  of 
the  chest  and  its  organs  may  be  examined  through  two  classes  of 
properties,  the  physical  and  the  vital.  The  physical  properties  are 
studied,  especially  through  vision,  tact  and  hearing.  The  vital 
phenomena  are  studied  in  the  condition  of  the  functions,  which 
are  complex  properties,  or  actions  dependent  on  vitality  operating 
in  physical  structure.* 

*  [For  further  information  on  the  distinction  and  proper  application  of  these 
terms,  consult  Williams'  Principles  of  Medicine,  Am.  ed.,  by  Dr.  Clymer,  Phil., 
1844,  p.  344,  et  seq.] 
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SECTION  I. 

PHYSICAL  EXAMINATION  OF  THE  CHEST. 

WE  examine  the  chest  physically  through  those  properties  of 
form,  size,  proportions,  relative  position  and  density  of  its  parts, 
at  rest  and  in  motion,  which  are  appreciable  by  our  external 
senses.  To  assist  this  examination  we  must  previously  possess  a 
good  general  knowledge  of  the  topography  of  the  several  organs 
within  the  chest ;  we  must  know  where  each  severally  lies  and 
reaches  with  regard  to  the  exterior;  so  that,  when  we  inspect, 
feel,  or  listen,  at  the  different  regions  of  the  chest,  we  may  define 
the  general  outlines  of  the  organs  within.  This  knowledge  must 
be  acquired  by  personal  observation,  which  should  be  exercised 
both  on  the  dead  and  on  the  living  body.  In  examinations  after 
death,  the  position  of  the  organs  with  regard  to  the  exterior 
should  be  observed.  The  moment  the  sternum  is  raised,  and 
before  the  lungs  collapse  (which  may  be  prevented  by  closing  the 
nostrils),  the  extent  to  which  these  organs  cover  the  heart  and 
reach  downwards,  the  position  of  the  air  and  blood-vessels,  the 
height  of  the  diaphragm,  and  of  the  abdominal  viscera  beneath, 
should  be  noticed  by  the  student ;  and  he  can  transfer  these  vari- 
ous sites  to  the  marks  or  lines  of  the  exterior,  such  as  the  nipples, 
the  edges  of  the  pectoral  muscles,  the  number  of  the  ribs.  This 
habit  of  comparing  the  outside  with  the  inside  of  the  chest  in  the 
dead  body  may  not,  however,  furnish  a  perfect  knowledge  of 
what  exists  in  the  bodies  of  the  living ;  for  besides  that  there  is 
much  variety  in  different  individuals,  there  may,  on  the  cessation 
of  the  motions  and  properties  of  life,  be  some  changes  in  the  size 
and  condition  of  the  organs,  and  these  changes  may  vary  accord- 
ing to  the  mode  of  death.  Thus  it  is  probable  that  the  diaphragm, 
relaxed  by  death,  permits  the  abdominal  viscera  to  encroach  on 
the  cavity  of  the  chest  further  than  during  life ;  and  the  volume 
and  position  of  the  heart  and  lungs  will  be  affected,  not  only  by 
this  circumstance,  but  by  the  condition  of  the  circulation  and 
respiration  at  the  time  of  death,  by  the  influence  of  time  and  tem- 
perature on  the  stiffening  of  the  muscles,  and  by  other  changes 
which  immediately  succeed  death,  such  as  the  disengagement  or 
absorption  of  gases  by  which  the  intestines  are  distended,  which 
vary  much  in  different  cases.  It  is  well  to  be  aware  of  these 
modifying  circumstances,  wh^ch  can  be  appreciated  only  by  the 
habit  of  personal  observation :  and  it  is  by  such  individual  expe- 
rience, rather  than  from  rules  and  descriptions,  that  a  knowledge 
of  the  topography  of  the  organs  can  be  obtained  in  the  study  of 
the  dead  body.  [See  Figs.  1  &  2.] 
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[FIG.  1. 


ANTERIOR  VIEW  OF  THE  THORACIC  VISCERA  IN  SITU,  AS  SHOWN  BY  THE  REMOVAL  OF  THEIR 
ANTERIOR  PARIKTES. 


1.  Superior  Lobe  of  the  Right  Lung.  13. 

2.  Its  Middle  Ix)be.  14.14. 

3.  Its  Inferior  Ix>be. 

4.4.  Ix)bular  Fissures.  15. 

5.5.  Internal  Layer  of  the  Costal  Pleura  form-  16. 

ing  the  Right  Side  of  the  Anterior  Me- 
diastinum. 17. 

6.6.  The  Right  Diaphragmatic  Portion  of  the  18. 

Pleura  Costalis.  19. 

7.7.  The  Right  Pleura  Costalis  on  the  Ribs. 

8.  Superior  Lobe  of  the  Left  Lung.  20. 

9.  Its  Inferior  Lobe.  21. 
]  0. 10.  Interlobular  Fissures.  22. 

1 1 .  The  Portion  of  the  Pleura  Costalis  which  23. 

forms  the   Left  Side  of  the  Anterior  24. 

Mediastinum.  25. 

12.  The  Left  Diaphragmatic  Portion  of  the 

Pleura  Costalis. 


Left  Pleura  Costalis. 

The  Middle  Space  between  the  Pleurae, 
known  as  the  Anterior  Mediastinum. 

The  Pericardium. 

Fibrous  Partition  over  which  the  Pleun* 
are  reflected. 

The  Trachea. 

Thyroid  Gland. 

Anterior  Portion  of  the  Thyroid  Carti- 
lage. 

Primitive  Carotid  Artery. 

Subclavian  Vein. 

Internal  Jugular  Vein. 

Brachio-Cephalic  Vein. 

Abdominal  Aorta. 

Xyphoid  Cartilage.] 


PHYSICAL  EXAMINATION. 


21 


[FIG.  2. 


POSTERIOR  VIEW  OF  THE  THORACIC  VISCERA,  SHOWING  THEIR  RELATIVE  POSITIONS  BY  THE  REMO- 
VAL OF  THE  POSTERIOR  PORTION  OF  THEIR  PARIETES. 


1.2.  Upper  and  Lower  Lobes  of  the  Right  14.14. 
Lung. 

3.  Interlobular  Fissures.  15. 

4.  Internal  Portion  of  the  Pleura  Costalis,  16. 

forming  one  of  the  Sides  of  the  Postc-  17. 
rior  Mediastinum. 

5.  Twelfth  Rib  and  Lesser  Diaphragm.  18. 

6.  Reflection  of  the  Pleura  over  the  Greater  19.19. 

Muscle  of  the  Diaphragm  on  the  Right  20. 

Side.  21. 
7.7.  Right  Pleura  Costalis  adhering  to  the 

Ribs.  22. 

8.9.  The  two  Lobes  of  the  Left  Lung.  23. 

10.10.  Interlobular  Fissures.  24. 

11.11.  The  Left  Pleura,  forming  the  Parietes  of  25. 

the  Posterior  Mediastinum.  26. 

12.13.  Its  Reflections  over  the  Diaphragm  on  27. 

this  side.  28. 

29. 


The  Left  Pleura  Costalis  on  the  Parietes 
of  the  Chest. 

The  Trachea. 

The  Larynx. 

Opening  of  the  Larynx  and  the  Epiglot- 
tis Cartilage  in  Situ. 

Root  and  Top  of  the  Tongue. 

Right  and  Left  Bronchia. 

The  Heart  enclosed  in  the  Pericardium. 

Upper  Portion  of  the  Diaphragm  oti 
which  it  rests. 

Section  of  the  (Esophagus. 

Section  of  the  Aorta. 

Arteria  Innominata. 

Primitive  Carotid  Arteries. 

The  Subclavian  Arteries. 

Internal  Jugular  Veins. 

Second  Cervical  Vertebra. 

Fourth  Lumbar.] 
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[The  methods  employed  in  the  physical  examination  of  the 
chest  are : — 

I.  INSPECTION; 

II.  APPLICATION  OF  THE  HAND  ; 

III.  MENSURATION; 

IV.  PERCUSSION; 

V.  AUSCULTATION. 

To  render  the  description  of  the  different  parts  of  the  chest 
precise  and  clear,  it  has  been  found  necessary  to  divide  its  sur- 
face into  a  number  of  artificial  regions.  The  following  topo- 
graphical arrangement  is  the  one  given  by  Dr.  Walshe,  and  which 
we  shall  adopt. 


Regions. 


a.  Anterior.    • 


b.  Posterior. 


c.  Lateral. 


Sub-regions. 

1.  Post-clavicular. 

2.  Clavicular. 

3.  Infra-clavicular. 

4.  Mammary. 

5.  Infra-mammary. 

6.  Upper  sternal. 

7.  Lower  sternal, 

8.  Upper  scapular. 

9.  Lower  scapular. 

10.  Infra-scapular. 

11.  Interscapular. 


(12.  Axillary. 
( 


13.  Infra-axillary. 


FIG.  3. 


The  boundaries  of  these  sub-regions  are  as  follow : — 

1.  Post-clavicular. — Above, 
the  edge   of   the   trapezius 
muscle ;  below,  the  clavicle ; 
outside,  the  head  of  the  hu- 
merus;  inside,  the  base  of 
the  neck. 

2.  Clavicular,  corresponds 
precisely  in  its  outline  to  the 
clavicle. 

3.  Infra-clavicular. --Above, 
the  clavicle ;  below,  the  third 
or  fourth  rib;  outside,  the 
outer  edge  of  the  deltoid 
muscle ;  inside,  the  edge  of 
the  sternum. 

4.    Mammary.  —  Above, 

the  third  or  fourth  rib ;  below,  the  seventh  or  eighth ;  outside,  a 
line  vertically  drawn  about  an  inch  and  a  half  external  to  the  nip- 
ple ;  inside,  the  edge  of  the  sternum. 
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FIG.  4. 


FIG.  5. 


5.  Infra-mammary.  — 
Above,  the  seventh  or  eighth 
rib ;  below  a  curved  line  cor- 
responding to  the  edges  ol 
the  cartilages  of  the  false 
ribs;  outside,  as  the  mam- 
mary sub-region ;  inside,  the 
margin  of  the  lower  fourth 
of  the  sternum. 

6,  7.  Sternal,  corresponds 
precisely  to  the  sternum ;  the 
upper,  to  its  superior  two 
thirds ;  the  lower,  to  its  infe- 
rior third. 

8,  9.  Scapular,  has  the 
same  limits  as  the  scapula; 
the  upper,  corresponds  to  the 
supra-spinata  fossa,  the  low- 
er, to  the  infra-spinata  fossa. 

10.  Infra- scapular. — Above,  a  line 
drawn  transversely  on  the  level  of  the 
angle  of  the  scapula ;  below,  a  similar  line 
on  the  level  of  the  twelfth  dorsal  vertebra ; 
outside,  a  line  falling  vertically  down- 
wards from  the  lower  part  of  the  outer 
border  of  the  scapula ;  inside,  the  spine. 

11.  Inter  scapular. — Above,  a  line  drawn 
from  the  spine  of  the  scapula  to  the  ver- 
tebrae ;  below,  a  line  passing  inwards  from 
the  angle  of  the  scapula ;  outside,  the  in- 
ner border  of  that  bone  ;  inside,  the  spine. 

12.  Axillary. — Above,  the  angle  of  the 
axilla;  below,  a  line  drawn  transversely 
about  two  inches  below  the  level  of  the 

nipple;    anteriorly,  the  line  bounding  the  mammary  sub-region 
outside ;  posteriorly,  the  external  border  of  the  scapula. 

13.  Infra- axillary. — Above,  the   lower  edge  of  the  axillary 
sub-region ;  below,  a  line  corresponding  to  the  edge  of  the  false 
ribs ;  anteriorly,  the  external  border  of  the  mammary  and  infra- 
mammary  sub-regions;   posteriorly,   the  external  border  of  the 
infra-scapular  sub-region. 

I.  INSPECTION. — The  patient,  sitting  or  standing,  [or  lying,  on 
a  perfectly  even  plane,]  with  his  arms,  trunk  and  legs  in  sym- 
metrical positions,  and  his  chest,  if  possible,  entirely  uncovered, 
and  exposed  to  a  good  light,  we  view  it  in  front,  behind,  and 
from  above,  and  carefully  mark  its  form  and  proportions ;  and  the 
corresponding  prominences  and  depressions  of  the  two  sides  [of 
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the  chest  must  be  closely  compared.]  A  healthy  chest  is  nearly 
symmetrical,  the  two  sides  corresponding  in  shape  and  size;  [and 
is  in  form  a  cone,  with  its  narrow  end  uppermost;  its  transverse 
diameter  is  evidently  greater  than  its  antero-posterior ;  the  post- 
clavicular  regions  are  slightly  depressed ;  the  lower  sternal  region 
is  concave  in  proportion  to  the  development  of  the  subject ;  the 
infra- clavicular  regions  are  gently  convex ;  the  intercostal  spaces 
are  visible  in  inspiration  and  expiration,  except  in  very  fat  per- 
sons; the  lateral  portions  of  the  chest  equidistant  from  the  median 
line ;  so,  also  the  nipples,  which  should  be  both  on  the  same  level, 
that  of  the  fourth  rib,  or  fourth  intercostal  space ;  the  various  sub- 
regions,  regarded  individually,  should  be  regularly  shaped;  the 
shoulders  on  the  same  level ;  there  should  be  neither  anterior  nor 
posterior  deviation  of  the  spinal  column ;  and  the  vertebral  sulcus 
moderately  convex  from  above  downwards,  is  more  or  less  deep, 
as  the  subject  is  fat  or  lean. 

A  chest  perfectly  symmetrical  and  regularly  formed  is  compara- 
tively very  rare,  even  in  individuals  who  have  never  laboured 
under  pectoral  disease,  occurring  only  in  about  one  in  every  five 
persons  taken  indiscriminately.  These  partial  deformities  or  he- 
teromorphisms,  being  compatible  with  health,  and  not  necessarily 
the  result  of  disease,  are  termed  physiological,  and  are  import- 
ant from  their  being  liable  to  be  mistaken  for  and  confounded  with 
those  resulting  from  disease,  and  which  are  termed  pathological ; 
and  a  third  class  may  belong  to  either  description,  according  to 
circumstances. 

The  three  kinds  of  heteromorphism  are  shown  in  the  annexed 
table. 

HETEROMORPHISMS. 


Ether  Non-Pathological  or 
Pathological. 


Non-Pathological  only. 


Pathological  only. 


Procidentia  of  the  left 

nipple. 
General  bulging  of  left 

side  anteriorly. 
Bulging  of  left  sterno- 

mammary  regions 
Lateral  deviation  of  the 

spine. 


Bulging  of  the  infra 
scapular  regions,  il 
limited  to  them  pos 
teriorly. 

Sternal  depression. 

Prominence  of  righ 
side  posteriorly. 

Prominence  of  leftside 
anteriorly. 

Sternal  prominence. 


Marked  depression  of  infra-cla 
vicular  region. 

Infra-clavicular  bulging. 

Procidentia  of  the  right  nipple. 

Antero-lateral  depression. 

Considerable  diminution  of  cir- 
cumference     superiorly 
compared  with  inferiorly. 

Sterno-mammary  prominence  of 
left  or  right  side, 
eneral  anterior  prominence  of 
left  side. 

Prominence  of  post-clavicular 
region. 

Except  in   the   rarest    instances, 

pathological. 

eneral  diminution  of  trans- 
verse diameter  of  chest;  pro- 
ducing, as  it  increases,  the 
cylindrical  form.] 
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The  right  side  is,  however,  almost  always  slightly  larger  than 
the  left,  especially  at  its  lower  portion,  where  the  difference  of 
measured  circumference  generally  amounts  to  half  an  inch.  This 
preponderance  in  favour  of  the  right  side  is  partly  to  be  ascribed 
to  the  contents,  the  unyielding  mass  of  the  liver ;  but  it  is  probably 
also  connected  with  a  law  which  pervades  the  animal  creation, 
giving  a  superiority  of  strength  and  development  to  the  right  side. 
It  is  supposed  by  Dr.  Stokes  and  M.  Woillez,  that  the  increased 
development  of  the  right  side  is  rather  a  consequence  than  a  cause 
of  the  greater  strength,  and  consequent  use  of  its  muscles ;  and 
they  say  that  the  proof  of  this  is  seen  in  the  exceptional  cases  of 
left-handed  persons,  in  which  the  left  side  has  a  superiority  in  size. 
We  have  observed,  on  the  other  hand,  in  most  healthy  chests,  an 
advantage  on  the  left  side  in  point  of  height:  the  apex  of  the 
left  lung,  and  corresponding  portion  of  the  chest,  rise  a  trifle  higher 
than  those  of  the  right.  We  are  not  prepared  to  say  whether  this 
be  an  original  conformation,  or  whether  it  result  from  the  habitual 
inflation  of  the  stomach,  and  the  unyielding  mass  of  the  heart  on 
the  left  side  giving  the  chest  a  greater  tendency  to  upward  expan- 
sion. When  these  slight  exceptions  are  known,  they  will  not 
mislead,  and  they  scarcely  detract  from  the  general  symmetry  of 
the  chest.  Whenever  there  is  any  considerable  departure  from 
this  degree  of  symmetry,  or  correspondence  between  the  two  sides, 
it  becomes  pretty  certain  that  there  either  is,  or  has  been  disease. 

It  has  been  stated  that  the  chest  should  be  viewed  from  above, 
as  well  as  from  before  and  behind.  This  may  be  done  when  the 
patient  is  seated  on  a  low  seat,  with  the  head  a  little  inclined 
forward,  the  observer  standing  behind  or  on  one  side,  and  looking 
down  on  the  shoulders.  A  view  is  thus  obtained  of  the  depth  of 
the  chest  from  front  to  back,  and  in  this  way  may  often  be  de- 
tected between  the  two  sides  a  want  of  correspondence,  that  is 
not  perceptible  by  the  ordinary  modes  of  inspection.  If  the  patient's 
strength  do  not  permit  him  to  stand  or  sit  up,  the  chest  may  be 
inspected  when  he  is  lying  on  his  back,  and  this  may  be  done  by 
the  observer  taking  his  position,  not  only  at  the  side,  but  also  at 
the  foot  and  at  the  head  of  the  bed,  from  which  the  corresponding 
parts  of  the  two  sides  can  be  better  seen. 

The  inspection  of  the  chest  is  to  be  applied  not  only  to  its  sta- 
tical condition,  but  also  to  its  motions.  Whilst,  therefore,  we  are 
inspecting  the  chest,  we  desire  the  patient  to  breathe  in  various 
degrees ;  and  with  eyes  directed  to  corresponding  points  of  the 
two  sides,  we  watch  the  amount  and  equality  of  the  motions.  If 
the  chest  is  a  healthy  one,  we  see  the  motions  as  uniform  as  the 
chest  is  symmetrical :  the  clavicles,  scapula  and  upper  ribs  rise  ; 
the  lower  ribs  rise  and  spread  ;  and  the  abdomen  swells  as  the 
diaphragm  descends  at  each  inspiration.  Attentively  watch- 
ing the  chest  will  often  also  enable  us  to  trace  the  limits  of 
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some  of  these  movements,  so  as  to  indicate  the  boundaries  of 
the  chest.  Thus  the  lower  ribs  are  pressed  outwards  by  the  dis- 
placement of  the  abdominal  viscera  at  each  descent  of  the  dia- 
phragm, and  constitute  a  fulness  below  the  limits  to  which  the 
lungs  descend,  with  a  slight  flatness  or  hollow  above.  These  ap- 
pearances have  been  pointed  out  by  Dr.  Edward  Harrison,  as  visi- 
ble indications  of  the  height  of  the  diaphragm  and  liver.  The 
intercostal  spaces  and  the  hollow  above  the  clavicles  are  also  fit 
marks  for  this  mode  of  comparison  between  the  two  sides.  They 
are  strongly  marked  during  full  inspiration ;  and  are  liable  to  be 
more  so  than  usual  where  the  entry  of  air  into  the  lungs  is  difficult 
from  obstruction  of  the  tubes,  and  less  so  than  usual  when  the 
obstruction  is  more  in  the  tissue  of  the  lung  from  internal  effusion 
or  external  pressure.  There  are  many  other  useful  details  which 
are  soon  learned  by  practice,  when  the  principles  of  the  examina- 
tion are  properly  understood. 

There  are  some  general  varieties  of  disordered  respiration,  which 
are  determined  by  watching  the  motions  of  the  chest.  Healthy  or 
perfect  respiration  is  both  diaphragmatic  and  costal ;  but  under 
the  influence  of  disease,  the  motions  may  be  imperfect,  and  con- 
fined either  to  the  ribs  or  to  the  diaphragm.  Thus,  when  the  dia- 
phragm is  prevented  from  descending  by  acute  pain  in  it  or  below 
it,  or  by  pressure  from  below,  the  respiration  is  wholly  performed 
by  the  raising  of  the  ribs  ;  and  is  called  heaving,  thoracic  or  costal 
breathing.  When,  on  the  other  hand,  the  ribs  are  immovable  in 
consequence  of  pain,  ossification  of  the  cartilages  and  ligaments, 
or  paralysis  of  the  intercostal  muscles,  the  breathing  is  wholly  dia- 
phragmatic or  abdominal. 

The  movements  of  respiration  may  be  partial,  while  one  side  of 
the  chest  is  seen  to  move  much  less  than  the  other,  or  when  part 
of  one  side  moves  imperfectly ;  and  this  partiality  of  movement 
may  have  its  cause  in  the  walls,  or,  as  more  usually,  it  may  pro- 
ceed from  impermeability  of  the  corresponding  portions  of  lung, 
in  consequence  of  various  diseases.  Thus,  when  lymph  or  tuber- 
culous matter  in  the  tissue  of  the  lung,  an  obstruction  of  the 
bronchi,  an  effusion  into  or  a  contracted  adhesion  of  the  pleura, 
prevent  the  inflation  and  collapse  of  a  part  of  the  lung,  the  corre- 
sponding walls  of  the  chest  will  be  resisted  in  their  motions,  and 
will  be  fixed  in  proportion.  Thus  in  phthisical  patients  we  often 
see  the  ribs  below  the  clavicles  scarcely  moving  in  respiration,  and 
often  sunk  on  one  side :  in  pneumonia  and  pleurisy,  the  lower  ribs 
are  more  commonly  fixed.  It  is  proper  to  mark  further  how  they 
are  fixed  ;  whether  in  a  state  of  dilatation  or  in  one  of  collapse ; 
whether  the  affected  part  remains  full  after  expiration,  or  is  still 
sunk  after  inspiration,  or  whether  it  is  fixed  in  an  intermediate 
state :  we  may  thus,  in  certain  instances,  go  some  way  to  distin- 
guish between  the  different  causes  of  pulmonary  obstruction. 
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[The  different  morbid  states  of  the  chest  discovered  by  inspection 
are  as  follows : — 


A.   Form. 

B.   Size. 

C.   Motions. 

Expansion  and  Bulging. 
Retraction  and  Depression. 
Procidentia  and  Elevation. 
Curvature. 
Distortion. 

The  relative  dimensions  of 
the  different  portions  of 
the  thorax  are  altered  by 
disease.  These  are  more 
accurately  ascertained  by 
mensuration  than  inspec- 
tion. 

General. 
Partial. 

SIGNS  DISCOVERED  BY  INSPECTION. 


Name  of  the  sign. 

'hysical  cause  of  the    Ordinary  seat  of  the 

Diseases  in  which  it  is  ob- 

sign. 

sign. 

served. 

Expansion. 

Gradual  and  gene-  The  left  side  of  the  Pleuritic  effusion. 

ral  detrusion  of 

thorax  ;  because  Pleuro-pneumonia. 

the  walls  of  the 

its    most    usual 

Hydrothorax  (extremely 

chest,  by  a  force 

cause  (pleuritic 

rare.) 

acting  from  with- 

effusion) is  most 

Pneumo-hydrothorax. 

in    outwards  — 

common  on  that 

Cancer  of  the  pleura  or 

the  elasticity  of 

side. 

lung. 

the  lung  having 

Hypertrophy  of  the  lung. 

been     first    de- 

Pneumothorax. 

stroyed. 

General    hypertrophous 

emphysema. 

Extensive  haemothorax. 

Pneumonia. 

Bulging. 

The    same    cause 

^Gravitating    pleuritic 

acting  locally. 

At  either  base  ;  of- 
tenest  the  left. 

•< 

effusion. 
Pleuro-pneumonia. 
Cancer  of  the  pleura 

or  lung. 

Infra-clavicular  re- 

- 

gion. 

Post-clavicular  re- 

gion. 

Anterior     surface 

>.  Hypertrophous    em- 

generally. 

physema". 

Mammary  and  cen- 

tral sternal    re- 

gions. 

Seat,  various. 

Circumscribed  pleurisy. 

Infra-clavicular  re- 

Incipient tuberculous  dis- 

gion. 

ease  of  apex  of  lung. 

Right     hypochon- 

Fatty  liver. 

drium. 

Post-clavicular  re- 

"I 

gion. 

'.Pneumonia  of   upper 

Infra-clavicular  re- 

f   lobe. 

gion. 

J 
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Name  of  the  sign. 

Physical  cause  of  the 

Ordinary  seat  of  the 

Diseases  in  which  it  is  ob- 

sign. 

sign. 

served. 

Retraction. 

Long-continued 

Most  common  on 

General    pleuritic    effu- 

pressure having 

left  side  ;  for  the 

sion,  period  of  absorp- 

reduced the  lung 

same  reason  as 

tion. 

to  a  very  small 

expansion. 

Pneumonia. 

size.the  pleuritic 

Pleuro-pneumonia. 

fluid   (the  com- 

Tuberculous disease. 

pressing     mate- 

Infiltrated cancer  of  the 

rial)  is  removed 

lung. 

by     absorption  ; 

the  lung    being 

unable   to  reco- 

ver its  previous 

bulk,   the    chest 

yields     inwards 

under  atmosphe- 

ric pressure.  The 

false  membrane 

aids   materially, 

through  its  cha- 

racteristic force 

of  contraction,  in 

producing     this 

result,  by  dimi- 

nishing the  bulk 

of  the  lung,  not, 

as  might  be  sup- 

posed, by  actual- 

ly dragging  the 

wall  of  the  chest 

inwards. 

Depression. 

I.    The  above 

Seat  various. 

Circumscribed  pleuritic 

causes  acting  lo- 

effusion, period  of  ab- 

cally. 

sorption. 

Anterior  surface. 

"| 

2.    Contraction  of 
pleuritic  false 
membrane 
alone. 

Antero-lateral 
Posterior           " 
Postero-lateral  " 
Anterior  and  pos- 

General pleuritic  effu- 
y    sion. 
j  Pleuro-pneumonia. 

terior  surface. 

J 

3.  Diminished   ""> 

volume  of  por- 
tion   of   lung 

Infra-clavicular  re- 

"Tuberculous disease. 
Evacuation  of  contents 

consequent  on 
changes      oc-  I 

gion. 
Post-clavicular  re- 

of  an  abscess.  (La- 
<      ennec.) 

curring  in  its  f 
substance   af-  1 
ter    tuberculi- 
zation,  or  local  | 

gion. 
Upper  scapular  re- 
gion. 

Pneumonia. 
Chronic  consolidation 
^    of  the  lung. 

suppuration.  J 
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Name  of  the  sign. 

Physical  cause  of  the 
sign. 

Ordinary  seat  of  the 
sign. 

Diseases  in  •which  it  is  ob- 
served. 

Procidentia. 

The  part  lowered 
has  been  drag- 
ged downwards 
in  consequence 
of  retraction  ol 
the  correspond- 
ing side  of  the 
thorax  ;  increas- 
ed, if  lateral  cur- 
vature of  the 
spine  occur. 

The  shoulder. 
The  ribs,  especial- 
ly at  their  exter- 
nal aspect. 
The  nipple. 

Chronic     pleurisy   with 
retraction  or  conside- 
rable depression. 

Elevation. 

Shoulder  of  affect- 
ed side. 

Chronic     pleurisy   with 
retraction  or  conside- 
rable depression. 
(Very  rare.) 

Lateral    Curva- 
ture. 

Retraction  of  the 
side,  and  con- 
stant "  leaning 
the  body  towards 
that  side."  (La- 
ennec.) 

Dorsal  Spine;  con- 
vexity        more 
commonly  to  the 
right,      because 
left         pleurisy 
more    common. 
The  convexity  of 
the  curvature  is 
always   towards 
the  healthy  side. 

Chronic     pleurisy   with 
retraction  or  conside- 
rable depression. 

Distortion. 

Retraction  of  the 
side  ;  or  local 
depression. 

The  ribs. 
The  clavicle. 

Chronic    pleurisy   with 
retraction  or  conside- 
rable depression. 
Tuberculous  disease. 

Diminished  mo- 
tions of  ex- 
pansion and 
elevation. 

The  instinctive 
avoidance        of 
pain  ;    paralysis 
of   the   muscles 
naturally      pro- 
ducing  the  mo- 
tions ;  a  material 
obstacle    in  the 
condition  of  the 
pleura  or  lung. 

More    obvious    at 
the  lower    than 
the  upper  parts 
of  the  chest;  and 
most  frequent  on 
the  left  side. 

Pleurisy  at  almost  all  its 
periods. 
Pleuro-pneumonia. 
Pneumonia. 
Extensivehypertrophous 
emphysema. 
Paralysis. 
Pleurodynia. 
Hydrothorax. 
Pneumothorax. 
Phthisis  with  extensive 
pleuritic    false  mem- 
brane. 

Increased  mo- 
tions of  ex- 
pansion and 
elevation. 

Muscular  effort  to 
overcome  ob- 
struction to  the 
entry  of  air. 

The  chest  general- 
ly- 

Spasmodic  asthma. 
Spasm  of  the  glottis. 
Obstructive   diseases  of, 
the  larynx  and  trachea. 
Foreign    bodies    in  air 
passages. 

Jerking  rhythm 
of  motions  of 
expansion  and 
elevation. 

Irregularity  of 
muscular  efforts. 

The  chest  general- 

iy- 

Spasmodic  asthma. 
Spasm  of  the  glottis. 
Obstructive   diseases  of 
the  larynx  and  trachea. 
Foreign  bodies    in    the 
air  passages. 
Pleurodynia. 
Pleurisy  in  its   earliest 
stage. 
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Name  of  the  sign. 

Physical  cause  of  the 
sign. 

Ordinary  seat  of  the     Diseases  in  which  it  is  ob- 
sign.                                  served. 

Altered    rhythm 
of  respiratory 
act;    duration 
of  expiratory 
movement  no- 
tably  exceed- 
ing that  of  the 
inspiratory. 

Extreme  difficulty 
in   expulsion  of 
air  from  pulmo- 
nary vesicles,  in 
consequence   of 
extensive      and 
general     dilata- 
tion    of    these, 
combined     with 
decrease  of  the 
elastic  contracti- 
lity of  the  sub- 
stance    of    the 
lung. 

The  chest  general- 

iy- 

Extensive  emphysema. 

Altered  relation 
of  movement 
of    expansion 
to  that  of  ele- 
vation ;       the 
former    more 
or  less  propor- 
tionally dimi- 
nished. 

Either  side  of  the 
chest. 

Phthisis  with   abundant 
pleuritic    false  mem- 
brane. 
r~Extensiveef- 
„.       .       j  fusion.  Chro- 
PleunsvSnic,  with  re- 
^traded  side. 
Emphysema. 
Pneumonia. 

Extent  and  fre- 
quency of  the 
general      mo- 
tions increas- 
ed ;    duration 
and    intensity 
of  the  respira- 
tory murmurs 
much      dimi- 
nished. 

Entry  of   air  ob- 
structed; violent 
muscular  efforts 
made    to    over- 
corn  e  the  impe- 
diment 

Chest  generally. 

Spasmodic  asthma. 
Spasm  of  the  glottis. 
Obstructive  diseases  of 
the  larynx  and  trachea. 
Foreign    bodies    in    air 
passages. 

Diminution      ol 
partial  or  cos- 
tal motions. 

Mechanical       ob- 
struction   origi- 
nating either  in 
'    the  substance  ol 
the  lung  or  in  the 
pleura. 

Most      commonly 
observed  in  in- 
fra-clavicular 
and  upper  part 
of  the  mammary 
regions,  on   the 
right     side,     in 
phthisis  ;  inferi- 
orly,  and  on  the 
left  side,  in  pleu- 
ritic diseases. 

Tubercles. 
Emphysema. 
Spasmodic  asthma, 
("plastic    exu- 
Pleurisy,  1      dation; 
period  of  j  effusion  ; 
^retraction. 
Hydrothorax. 
Pneumothorax. 
Chronic  consolidation  ol 
the  lung. 

Altered  relation 
of    costal    to 
general     mo- 
tions; the  for- 
mer much  di- 
minished, the 
latter   almost 
or  wholly  un 
affected. 

Mechanical        ob- 
struction to  cos- 
tal motions;  no 
notable  cause  of 
interferencewith 
the  general  mo- 
tions existing. 

Right  side   ot  the 
chest. 

Tubercles. 
Chronic  consolidation  of 
the  lung. 

Fluctuation. 

Movement  of  fluid 
contained  in  the 
pleura. 

Lateral  and    infe- 
rior parts  of  the 
chest. 

Pleuritic    effusion,  with 
considerable  bulging  of 
the  intercostal  spaces.] 

PHYSICAL  EXAMINATION.  31 

[II.  APPLICATION  OF  THE  HAND. — By  the  gentle  and  even  ap- 
plication of  the  palm  of  the  hand  to  the  surface  of  the  chest,  we 
ascertain  the  form  of  the  various  regions  ;  the  state  of  the  general, 
and  particularly  the  partial  motions  of  the  parietes ;  the  amount  of 
vibration,  and  the  presence  ofjluctuation  in  the  pleural  cavities.  The 
same  precautions  recommended  for  the  performance  of  inspection 
are  to  be  observed.  To  ascertain  the  amount  of  thoracic  vibration, 
the  patient  should  be  placed  in  a  horizontal  position.  Alterations 
of  form  and  of  motion  are  ascertained  by  the  application  of  the 
hand.  When  the  open  hand  is  placed  on  a  healthy  chest,  the 
impression  of  two  sets  of  movements  is  conveyed ;  the  one  par- 
tial and  the  other  general.  To  distinguish  these  accurately  is 
very  difficult,  and  no  important  information  is  to  be  obtained 
from  it. 

When  a  healthy  person  speaks,  by  applying  the  hand  to  the 
chest,  a  delicate  vibratile  tremor  (fremitus)  is  perceived,  and  is 
marked  in  proportion  to  the  gravity  of  the  speaker's  voice ;  it  is 
stronger  in  the  horizontal  position ;  in  thin  than  fat  individuals ;  on 
the  right  than  on  the  left  side  ;  anteriorly  than  posteriorly  ;  behind 
than  laterally  ;  hardly  perceptible  in  the  infra-clavicular,  and  inter- 
scapular  regions.  It  is  almost  invariably  absent  in  children,  and 
very  frequently  in  women,  and  in  all  persons  of  weak  and  shrill 
voices.  A  similar  vibration,  (tussive,)  though  much  less  easily 
detected,  occurs  in  the  act  of  coughing. 

The  diagnostic  signs  furnished  by  thoracic  fremitus  or  vibration 
depend  on  the  modifications  of  the  natural  phenomena  produced 
by  speaking  and  coughing,  and  on  its  occurrence  under  other  cir- 
cumstances than  those  which  physiologically  cause  it.  Of  the 
latter  kinds  are  the  vibrations  attendant  on  the  bubbling  of  air 
through  fluid  in  the  lung  (rhonchal) ;  by  the  rubbing  together  of 
plastic  matter  on  the  pleural  surfaces  (rubbing) ;  and,  lastly,  by  pul- 
sation of  the  substance  of  the  lung  (pulsatile). 

a.  Vocal. — The  natural  fremitus  caused  by  speaking  may  be 
either  increased  or  diminished.     By  applying  both  hands,  at  the 
same  time,  one  to  each  side  of  the  chest,  or  upon  each  side  suc- 
cessively, at  short  intervals,  whilst  the  patient  continues  to  speak 
uninterruptedly  the  same  words  in  the  same  manner. 

b.  Tussive. — Affected  in  the  same  manner  as  the  vocal. 

c.  Rhonchal. — The  only  rhonchus,  according  to  Dr.  Walshe, 
which  is  ever  attended  with  a  distinct  sensation  of  fremitus,  is  the 
sonorous,  when  very  intense. 

d.  Rubbing. — In  the  healthy  state,  the  motions  of  the  pulmonary 
and  costal  pleurae  are  unattended  with  vibration.     It  is  occasion- 
ally detected  where  loud  sound  friction  exists ;  and  the  sensation 
conveyed  is  more  rubbing  than  vibratile.     Its  intensity  may  be  in- 
creased by  making  the  patient  breathe  deeply. 

e.  Pulsatile. — A  pulsatile  movement  of  the  lung,  isochronous 
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with  the  pulsation  of  the  heart,  attended  with  a  vibration  of  the 
surface,  occasionally  occurs. 

Fluctuation. — The  fluctuation  of  fluids  in  the  cavity  of  the 
pleura,  or  in  the  lungs,  may  sometimes  be  perceived  by  the  hands 
applied  to  the  surface.  The  sensation  is  that  of  ordinary  fluctua- 
tion, occasionally  accompanied  with  fremitus.  Its  presence  may 
be  ascertained  by  the  same  means  that  we  employ  to  detect  fluid 
in  an  external  abscess ;  or  we  may  resort  to  succussion ;  or  we 
may  percuss  the  surface,  by  giving  a  quick  sharp  fillip  in  an  inter- 
costal space,  perpendicular  to  the  surface,  and  a  sensation  of  fluc- 
tuation will  be  detected  by  a  finger  of  the  opposite  hand  applied 
firmly  to  the  surface  on  the  same  space,  at  a  short  distance  from  the 
percussed  point ;  or  it  may  spontaneously  occur,  as  an  accompa- 
niment to  certain  rhonchi,  and  it  is  in  this  case  that  the  vibration 
is  most  marked. 

SIGNS  DISCOVERED  BY  APPLICATION  OF  THE  HAND. 


Name  of  the  sign. 

Physical  cause  of  the 
sign.1 

Ordinary  seat  of  the 
sign. 

Diseases  in  which  it  is  ob- 
served. 

Increased  vocal 

Unnatural  density 

Infra-clavicular 

Tubercles. 

and      tussive 

of  the  pulmona- 

and   latero-infe- 

Pneumonia. 

vibration. 

ry  substance  be- 

rior regions. 

Dilatation  of  Bronchi. 

tween  the  bron- 

Chronic consolidation  01 

chi  and  the  part 

the  lung. 

examined. 

Pulmonary  apoplexy. 

Pulmonary  osdema  (very 

slight.) 

Diminished    vo- 

Decreased  density 

Latero-inferior  re- 

Pleuritic effusion. 

calandtussive 

of  the  pulmona- 

gions ;    also   in- 

Pleuro-pneumonia, with 

vibration. 

ry  substance  be- 

fra-clavicular 

some  amount  of  effu- 

tween the  bron- 

and mammary. 

sion. 

chi  and  the  part 

Pneumothorax. 

examined,     and 

Emphysema. 

hence  decreased 

Hydro-pneu-  C  simple  ; 

power  of  trans- 

mothorax. (_  fistulous. 

mitting      vibra- 

Cancerous infiltration  of 

tion  from  those 

the  lung,  with  tumour. 

tubes  ;    or    pre- 

sence of  a  non- 

conducting ma- 

terial   (air     or 

liquid)     in    the 

pleura. 

Rhonchal  vibra- 

Strong     vibratile 

Central     part     of  Bronchitis,  with  intense 

tion. 

motion  of  bron- 

chest. 

sonorous  rhonchus. 

chial  tubes  com- 

municated      by 

pulmonary  sub- 

stance to  the  tho- 

racic walls. 
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Name  of  the  sign. 

Physical  cause  of  the 
sign. 

Ordinary  seat  of  the 

sign. 

Diseases  in  •which  it  is  ob- 
served. 

Rubbing  vibra- 
tion. 

Walls  of  chest  set 
in  vibration  by 
friction  of  pleu- 
ral  false  mem- 
brane. 

Latero-inferior 
part  of  chest. 

("Plastic    ex- 
udation ; 
Pleurisy,  j  Absorption, 
periods  of  i  with    or 
i  without   re- 
Ltraction. 

Pulsatile  vibra- 
tion. 

Propagation  of 
pulsations  of 
heart  through 
the  lung  in  a 
semi-fluid  con- 
dition of  the 
lungs. 

Anterior  surface  of 
either  side. 

Pneumonia. 
Cancerous  tumour  of  the 
lung  or  pleura. 

Simple  fluctua- 
tion. 

Motion  given  to 
fluid  by  alternate 
pressure  with 
hands. 

Intercostal  spaces 
infero-laterally. 

Pleuritic  effusion,  attend- 
ed  with   considerable 
bulging  of  the  inter- 
costal spaces. 

Peripherie 
fluctuation. 

Wavy  motion    of 
fluid  in    pleura 
communicated 
to  the  fingers  by 
quick  sharp  per- 
cussion of  sur- 
face. 

Intercostal  spaces, 
infero-laterally 
or  about  middle 
height  of  chest. 

("Gravitat- 
1  ing      effu- 
Pleurisy,     J  sion; 
periods  of  "S  Effusion 
}  with   dila- 
Ltation. 

Fluctuation  by 
succussion. 

Rapid  motion  of 
fluid  contained 
in  pleura  or  pul- 
monary cavity. 

Latero-inferior    or 
antero-superior 
part  of  chest. 

Hydro-pneumothorax. 
Tuberculous    cavity  of 
very  large  size. 

Rhonchal  fluctu- 
ation. 

Undulation  of  fluid 
in  cavity  close 
to  surface,  pro- 
duced by  air 
passing  through 
it. 

Antero-superior 
part  of  chest. 

Tuberculous  cavity. 

III.  MENSURATION. — This  is  a  more  exact  method  of  detecting 
inequalities  between  the  two  sides.  It  is  generally  practised  by 
fixing  with  the  finger  a  piece  of  tape  by  one  end  at  the  mesial  line 
of  the  sternum,  and  passing  it  horizontally  around  the  chest  to  the 
same  point ;  then,  by  taking  it  off  at  the  point  where  it  crosses  the 
spinous  process  of  the  dorsal  vertebra,  the  length  of  two  sides  may 
be  at  once  compared.  Great  care  must  be  taken  to  pass  the  tape 
horizontally  around  corresponding  parts  ;  and  attention  should  also 
be  paid  to  the  degrees  of  the  respiratory  act.  The  most  accurate 
mode  is  to  compare  the  measurements  of  the  two  sides,  on  a  full 
inspiration  and  expiration  as  well  as  in  the  intermediate  state  ;  [or, 
the  patient  may  be  desired  to  hold  his  breath,  so  that  any  inaccu- 
racy from  motion  of  the  chest  will  be  obviated.  In  full-chested 
persons,  a  full  inspiration  produces  an  enlargement  in  the  measured 
width  of  the  chest  of  about  one  inch.  Calm  respiration  does  not 
sensibly  affect  it.]  Dr.  Stokes  recommends  the  use  of  graduated 
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callipers  to  measure  the  depth  and  height  of  the  chest,  as  well  as 
its  circumference,  which  alone  is  given  by  the  tape.  Such  an 
instrument  would  doubtless  afford  more  exact  results ;  but  it  is  not 
likely  to  be  introduced  into  general  use.  We  may  mention  that 
we  have  been  in  the  habit  of  using  the  tape  for  the  height  also,  by 
measuring  from  the  bottom  of  the  sternum  to  the  hollow  under  the 
humeral  end  of  the  clavicles,  and  from  the  latter  spot  to  the  spi- 
nous  process  of  one  of  the  lower  dorsal  vertebrae.  The  measure- 
ment may  also  be  practised  from  the  top  of  the  sternum  down- 
wards and  outwards,  to  the  margin  of  the  ribs  at  either  side.  These 
expedients,  together  with  the  practice  of  inspection  downwards  on 
the  shoulders  for  the  antero-posterior  diameter  of  the  two  sides, 
are  generally  sufficient  to  furnish  the  comparative  dimensions  of 
the  sides  of  the  chest.  [With  the  following  admeasurements  the 
physician  should  be  familiar,  and  in  all  doubtful  cases  should 
practice. 

A.  GENERAL.  B.  PARTIAL. 

a.  Circular.     1.  Opposite  ensi-  a.  Horizontal.     1.   From  nipple 
form  cartilage.  to  median  line  of  sternum. 

b.  Antero-posterior.    2.  Under  b.  Vertical.      2.    From   sterno- 
the  clavicles.  clavicular  articulation  to  nip- 

c.  Vertical.    3.  From  the  clavi-         pie. 
cle   to  the   most   dependant 

point  of  the  ribs. 

A.  GENERAL  MEASUREMENTS,  a.  Circular. — The  mean  circu- 
lar capacity  of  the  chest  is  about  thirty-three  inches  in  the  healthy 
adult;  the  extremes  being  forty-three  inches,  and  twenty-eight 
inches.  The  average  width  gradually  increases  from  sixteen  to 
sixty.  The  two  sides  of  the  chest  are  of  unequal  dimensions  in 
about  five-sixths  of  healthy  individuals ;  a  mean  excess  of  about 
half  an  inch  existing  on  the  right  side  in  right-handed  individuals. 
In  left-handed  persons  the  left  side  generally  measures  the  same, 
and  sometimes  more,  than  the  right. 

By  circular  measurement  we  ascertain  the  relative  dimensions 
of  the  two  sides  of  the  chest  to  each  other ;  whether  there  be  in- 
crease or  diminution  of  bulk ;  and  also  defective  expansion  during 
inspiration.  To  ascertain  this  latter  condition,  we  compare  the 
width  of  the  two  sides  of  the  chest  at  the  end  of  inspiration  and 
expiration ;  whilst  no  difference  is  detected  at  the  latter,  a  very 
marked  excess  on  the  sound  side  is  seen  at  the  former  period  when 
this  state  exists. 

A  pair  of  steel  callipers  is  the  best  instrument  for  determining 
the  antero-posterior  diameter  of  the  chest.  That  which  Dr. 
Walshe  recommends  consists  of  two  arched  blades  terminating 
at  one  end  in  a  button,  at  the  other  in  a  straight  blade  of  about 
eight  inches  in  length,  which  serves  for  a  handle ;  a  graduated 
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arc,  fixed  to  one  of  the  straight  blades,  passes  through  a  hole  in 
the  other,  and  the  graduation  is  so  managed  as  to  correspond  to 
distances  of  inches  and  eighths  of  inches  between  the  buttons. 
By  applying  these  buttons  to  any  two  points,  the  distance  between 
them  is  at  once  ascertained :  the  only  difficulty,  in  comparing  the 
diameters  of  the  two  sides  of  the  chest,  being  to  apply  the  calli- 
pers with  exactly  the  same  force,  and  to  exactly  corresponding 
^points  on  both  sides. 

b.  Antero-posterior. — In  measuring  the  antero-posterior  diameter 
of  the  summit  of  the  chest  on  either  side,  one  button  of  the  instru- 
ment should  be  placed  immediately  under  the  centre  of  the  cla- 
vicle, the  other  upon  the  corresponding  point  of  the  spine  of  the 
scapula,  the  distance  from  both  buttons  to  the  middle  line  being 
precisely  the  same. 

Diminution ,  and  perhaps  increase,  of  the  antero-posterior  diame- 
ter, are  the  morbid  conditions  discovered  by  this  measurement. 
The  same  states  may  be  detected  at  the  base  of  the  chest. 

c.  Vertical. — The  distance  between  the  centre  of  the  clavicles 
and  the  most  dependant  point  of  the  corresponding  ribs,  measured 
by  the  tape,  is  found  to  be  the  same  on  both  sides.     In  certain 
morbid  states,  this  distance  may  be  increased  or  diminished. 

B.  PARTIAL  MEASUREMENTS,  a.  Horizontal. — This  extends 
from  the  nipple  to  the  middle  of  the  sternum.  In  health  the  dis- 
tance between  the  median  line  and  either  nipple  is  precisely  the 
same.  In  disease  this  distance  may  be  diminished  or  increased. 

b.  Vertical. — In  chests  of  regular  conformation  the  distance 
from  the  nipple  to  the  sterno-clavicular  articulation  is  identical  on 
both  sides.  Occasionally  the  left  nipple  is  placed  a  half  an  inch 
to  an  inch  lower,  constituting  a  non-pathological  deviation.  The 
only  morbid  state  is  increase,  and  is  a  sign  of  more  value  on  the 
right  than  the  left  side. 


SIGNS  DISCOVERED  BY  MENSURATION. 

A.   General  Measurements. 


CIRCULAR. 


Name  of  the  sign. 

Physical  cause  of  the 
sign. 

Ordinary  seat  of  the 
sign. 

Diseases  in  which  it  is  ob- 
served. 

Increased    bulk 
of  either  side. 

Gradual  detrusion 
of  the  walls  of 

The  left  side  of  the 
thorax. 

Pleurisy,  period  of  effu- 
sion with  dilatation. 

the  chest  by  a 
force  acting  from 
within  outwards 

Hydro-pneumothorax. 
Pneumothorax. 
Cancerous  tumour  of  the 

—  the  elasticity 
of  the  lung  hav- 
ing been  first 
destroyed  by 
pressure. 

lung  or  pleura. 
Hypertrophy  of  the  lung. 
Pneumonia. 
Emphysema. 
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Name  of  the  sign. 

Physical  cause  of  the 
sign. 

Ordinary  seat  of  the 
sign. 

Diseases  in  which  it  is  ob- 
served. 

)iminishedbulk 
of  either  side. 

Same  as  in  case  of 
visible  retraction. 
[INSPECTION.] 

The  left  side  of  the 
thorax. 

Pleurisy,  period  of   ab- 
sorption with   retrac- 
tion. 
Pleuro-pneumonia. 
Pneumonia. 
Chronic  consolidation  of 
the  lung.   (Rare.) 
Tubercle,  generally  first 
manifested  in  second 
stage. 
Infiltrated  cancer  of  the 
lung. 

defective  expan- 
sion of  chest 
in  inspiration, 
either  of  one 
or  both  sides. 

The  instinctive 
avoidance  of 
pain  ;  paralysis 
of  the  muscles 
producing  ex- 
pansion ;  or  the 
presence  of  a 
material  obsta- 
cle. 

More  common  on 
left    than    right 
side. 

• 

Pleurisy,  ?  Effusion; 
periods  of  5  Absorption. 
Pleuro-pneumonia. 
Pneumonia. 
Emphysema. 
Tuberculous  disease;  se- 
cond and  third  stages. 
Paralysis. 
Cancer  of  the  hing  or 
pleura. 
Pleurodynia. 
Hydrothorax. 
Pneumothorax. 
Hydro-pneumothorax. 

AKTEHO-POSTERIOH. 

Diameter   dimi- 
nished. 

Diminished  bulk 
of  the  lung,  and 
consequent  fall- 
ing in  of  the  pa- 
rietes. 

Infra-clavicular  re- 
gion. 

Base  of  chest 

Tuberculous  disease  of 
the    apex,   especially 
•with    abundant    false 
membrane    investing 
the  part. 
Chronic  consolidation  ol 
the  lung. 
C  Pleurisy,  period  of  ab- 
<     sorption    with    re- 
(_    traction. 

Diameter        in- 
creased. 

Increased  bulk  of 
the  correspond- 
ing part  of  the 
lung  from  pre- 
sence of  various 
morbid  matters. 

Infra-clavicular  re- 
gion. 

Base  of  chest. 

Tuberculous  disease  o: 
the  apex  at  its  very 
earliest  stage. 
("Pleurisy  with    consi- 
derable effusion. 
Cancerous  accumula- 
J      tion  of  considerable 
]      amount  in  lungs  or 
pleura. 
Extensive     hypertro- 
l_    phy  of  lung. 

VERTICAL 

Vertical      mea- 
surement   in- 
creased. 

Extensive  liquidor 
solid  accumula- 
tion in  chest. 

Front  of  chest. 

Pleurisy,  with  very  abun- 
dant effusion. 
Cancerous     masses    ol 
large  size  in  lungs  or 
pleura. 
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Name  of  the  sign. 

Physical  cause  of  the 
sign. 

Ordinary  seat  of  the 
sign. 

Diseases  in  •which  it  is  ob- 
served. 

Vertical      mea- 
surement   de- 
creased. 

Retraction  of  side. 
Although  eleva- 
tion of  the  dia- 

Front  of  chest. 

Pleurisy,  period  of  ab- 
sorption with  retrac- 
tion. 

phragm.and  con- 
sequently dimi- 
nished vertical 

height  of  the 
thoracic  cavity 
on  either  side,  is 

common  incases 

of  absorbed  effu- 

sion, decrease  of 
this  measure  on 

the  surface  is 

rare. 

B.  Partial  Measurements. 

HORIZONTAL. 

Distance        be- 
tween   nipple 
and       middle 
line  diminish- 
ed. 

External  parts  of 
thechestbrought 
nearer  its  central 
axis  by  the  pro- 
cess of  retrac- 

Most common   on 
left  side. 

Pleurisy,  period  of  ab- 
sorption with  retrac- 
tion.] 

tion. 

Besides  external  measurement,  which  is  essentially  comparative 
between  the  two  sides,  there  have  been  various  attempts  to  mea- 
sure the  internal  capacity  of  the  chest  by  noting  the  quantity  of  air 
that  can  be  exhaled  or  inhaled.  The  late  Mr.  Abernethy  proposed 
to  judge  of  the  capacity,  and  thereby  of  the  soundness  of  the  lungs 
of  a  patient,  by  measuring  how  much  air  he  could  throw  at  a 
breath  after  a  full  inspiration  into  a  jar  inverted  over  water.  Other 
contrivances  have  been  made  to  measure  how  much  air  can  be 
inspired  at  a  breath  from  a  jar  of  air  inverted  over  water.  The 
chief  objection  to  these  means  of  measurement  is,  that  their  indi- 
cations are  affected  not  only  by  the  capacity  of  the  lungs,  but  also 
by  the  strength  of  the  respiratory  efforts.  They  are  dynamometers 
for  the  muscles  of  respiration  as  well  as  pulmometers  ;  and  a  weak, 
delicate,  or  nervous  person,  with  sound  lungs  tested  by  them, 
would  be  placed  below  a  pleuritic  or  phthisical  patient  whose 
muscular  energies  are  still  considerable. 

So  much  for  examination  of  the  form,  shape  and  size  of  the 
chest  by  sight,  touch  and  measurement.  [Although  easily  ex- 
plained and  comprehended,  its  practice  is  by  no  means  easy,  re- 
quiring, as  it  does,  care  and  patience  on  the  part  of  the  physician, 
and  good  will  and  intelligence  on  that  of  the  subject.  The  posi- 
tion of  the  patient's  head,  the  fall  of  his  arms,  the  degree  of  ten- 
sion of  his  muscles,  the  evenness  of  the  plane  on  which  he  is 
placed,  will  all  materially  affect  the  results  of  the  exploration.] 
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It  may  often  give  us  important  indications;  but  it  will  seldom 
inform  us  of  the  nature  of  the  obstructions  or  changes  which  it 
discovers ;  and  it  cannot  detect  many  obstructions  and  changes 
in  their  smaller  degrees.  The  chest  may  be  immobile,  distended, 
or  contracted  in  parts,  but  whether  from  impervious  air-tubes,  dis- 
eased lung,  liquid  or  air  in  the  pleura,  or  any  other  of  the  various 
causes,  sight  and  touch  will  rarely  inform  us. 

EXAMINATION  OF  THE  CHEST  BY  HEARING. 

We  are  led,  then,  to  try  another  sense  which  may  reach  beyond 
the  surface,  the  sense  of  hearing.  The  acoustic  phenomena  of  the 
chest  should  be  studied,  not  only  by  mere  experience,  like  that  by 
which  the  infant  studies  objects  by  sight  and  touch,  and  in  time 
becomes  acquainted  with  them  ;  but  also,  more  rationally,  by  a  gene- 
ralization of  such  experience  in  the  laws  according  to  which  the 
phenomena  occur.  We  must  accustom  our  ears  to  the  sounds  in  all 
their  varieties,  that  we  may  be  able  by  experience  to  know  and  dis- 
tinguish them ;  but  to  understand  their  import,  and  to  read  the  inter- 
pretation which  they  give  to  the  condition  of  the  parts  that  produce 
them,  we  should  study  them  through  the  laws  under  which  they 
occur.  We  must  consider  what  sound  is,  how  it  may  be  produced, 
transmitted,  and  modified  ;  how  the  contents  of  the  chest  may  pro- 
duce it,  and,  when  produced,  can  change  it :  and  by  comparing  its 
general  properties  with  the  mechanism  of  the  chest  and  its  organs, 
we  shall  be  prepared  to  understand  and  arrange  the  phenomena 
that  experience  has  discovered,  or  may  hereafter  reveal  to  us.  By 
thus  learning  the  acoustic  relations  of  the  chest,  not  merely  as  iso- 
lated facts,  but  as  parts  of  an  applied  science,  we  may  be  enabled 
to  escape,  in  great  measure,  the  errors  into  which  unintelligible 
matters  of  memory  might  continually  lead  us,  and  we  shall  be 
acquiring  a  rational  pathology,  instead  of  resting  on  an  empirical 
diagnosis. 

The  character  of  the  present  work  precluding  the  introduction 
of  more  than  a  few  of  the  leading  principles  with  regard  to  sound 
in  general,  we  must  refer  for  further  details  to  the  various  treatises 
on  natural  philosophy. 

Sound  is  a  certain  velocity  of  motion  of  a  body,  or  of  the  par- 
ticles of  a  body,-  resisted  with  a  certain  force.  The  moving  and 
the  resisting  forces  acting  alternately  in  opposite  directions,  con- 
stitute the  vibrations  of  sound,  which  may  be  seen  in  a  vibrating 
cord,  and  illustrated  by  the  slower  motions  of  a  vibrating  pendu- 
lum. The  transmission  or  conduction  of  sound  is  the  communi- 
cation of  the  sonorous  motion  from  one  body  to  another,  as  one 
ball  striking  another  ball  moves  it.  The  reflection  of  sound  is  the 
refusal  or  rejection  backwards  of  this  motion  by  bodies  which 
cannot  receive  it,  as  a  wall  throws  back  the  motion  of  a  ball.., 
Sound  is  most  readily  produced  and  sustained  in  bodies  of  uniform 
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density  and  elasticity,  the  particles  of  which  transmit  and  con- 
tinue, and-do  not  reject  or  choke  each  other's  motions.  Hence 
tense  and  rigid  bodies  produce  and  conduct  sound  better  than 
those  which  are  flaccid  and  soft.  Bodies  of  very  different  density 
and  elasticity  do  not  readily  receive  sound  from  each  other ;  be- 
cause their  powers  of  motion  differ  in  force  and  extent,  and  must 
cause  them  to  reflect  or  choke  the  motions  which  they  receive  from 
each  other.  Thus  a  sound  produced  by  air  is  intercepted  by  a 
solid ;  and  that  produced  by  a  solid  is  far  better  transmitted  by  a 
solid  of  the  same  density  and  elasticity,  than  by  air.  The  sound 
of  a  body  much  more  dense  than  air,  such  as  metal,  may  be  com- 
municated with  greater  freedom  to  air  by  the  medium  of  a  third 
body  of  intermediate  density,  such  as  wood,  and  this  effect  may 
be  increased  by  extending  the  surface,  and  lightening  the  mass  of 
the  third  body,  as  it  is  done  in  the  sounding  boards  of  musical 
instruments.  The  note  or  pitch  of  a  sound  depends  on  the  .fre- 
quency of  the  vibrations,  those  of  the  highest  or  shrillest  notes 
being  the  quickest.  The  duration  of  a  sound  depends  on  the  con- 
tinuance of  the  vibrations.  The  sources  of  sound  are  such  im- 
pulses as  those  which  affect  bodies  suddenly,  or  with  some  force. 
Thus  the  percussion,  collision,  friction,  tightening  and  breaking 
of  solids  cause  sound.  Sounds  are  not  often  produced  in  air  or 
in  liquids  but  by  the  aid  of  solids,  which  either  communicate  the 
motion  or  offer  the  resistance  :  thus  we  hear  the  wind  only  when 
it  whistles  in  a  key-hole,  in  the  rigging  of  a  ship,  the  leaves  of  a 
tree,  or  the  like  ;  and  the  sound  of  wind  instruments  depends  on 
the  motion  or  on  the  resistance  of  a  solid.  But  liquids  and  air 
together  readily  generate  sound  without  the  aid  of  solids,  by  their 
impulses  on  each  other ;  and  thus  are  caused  all  the  bubbling  and 
rushing  noises  of  liquids,  from  the  frothing  of  beer  to  the  roar  of 
a  cataract. 

IV.  PERCUSSION. — As  the  nature  of  metal,  wood,  and  other 
bodies  is  tested  by  the  sound  which  they  yield  on  being  struck, 
so  we  strike  or  percuss  the  chest  to  judge  of  the  nature  and  con- 
dition of  its  materials.  The  practice  of  percussion  as  a  mode  of 
diagnosis,  we  owe  to  Avenbrugger ;  it  has  been  applied  and  im- 
prbved  by  Corvisart,  Laennec,  Piorry,  and  others,  and  now  con- 
stitutes an  important  means  of  diagnosis  in  diseases  of  the  chest 
and  abdomen.  When  the  principles  on  which  its  indications 
depend  are  well  understood,  the  practice  becomes  easier  as  well 
as  more  instructive ;  and  as  we  believe  that  no  preceding  writers 
have  exposed  these  principles  correctly,  it  will  be  well,  after 
stating  the  general  phenomena  of  percussion,  to  explain  them  by 
a  few  familiar  illustrations. 

[When  a  healthy  chest  is  percussed,  one  is  sensible  of  a  slight 
yielding  of  the  thoracic  parietes,  accompanied  with  a  sensation  of 
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elasticity.  By  percussing  comparatively  the  anterior  portion  of 
the  chest  and  the  thigh,  this  sensation  will  be  readily  compre- 
hended. Laennec  alludes  to  it,  and  Piorry  and  other  late  French 
writers,  have  studied  it  with  care,  but  we  agree  with  Dr.  Walshe 
that  its  importance  is  still  not  fully  recognized.  He  says,  "  there  are 
cases  of  not  very  rare  occurrence,  in  which  erroneous  inferences 
would  almost  inevitably  be  drawn  from  the  sound  elicited  by  per- 
cussion, were  those  not  corrected  by  the  information  derived  from 
the  degree  of  resistance  felt  by  the  fingers.  Take  the  case  of  a 
cavity  seated  close  to  the  surface  ;  the  unnatural  clearness  of  sound 
which  sometimes  distinctly  exists  over  such  cavities,  quite  inde- 
pendently of  the  amphoric  character  in  that  sound,  might  not  only 
lead  to  an  incorrect  estimate  of  the  state  of  the  subjacent  part,  but 
also  to  the  inference  that  the  lung  in  reality  least  affected  was  the 
most  diseased.  The  sensation  of  hardness  and  firm  resistance 
experienced  by  the  fingers  at  once  discloses  the  true  cause  of  the 
unusual  clearness.  Besides,  the  cases  are  extremely  numerous  in 
which  it  is  satisfactory  to  have  the  corroborating  evidence  fur- 
nished by  the  state  of  resistance  in  favour  of  the  inference  drawn 
from  the  sound.  That  doubt  often  exists  as  to  the  state  of  the 
sound  on  the  two  sides,  is  unquestionable ;  and  in  these  cases  the 
condition  of  the  subjacent  parts  may  frequently  be  settled  by  taking 
into  consideration  the  amount  of  resistance." 

The  changes  detected  by  percussion  are  as  follows : — 

1.  Decrease  of  clearness,  and  of  duration  of  the  sound,  with 
increased  resistance. 

2.  Increase  of  clearness  and  of  duration,  with  decrease  of  re- 
sistance. 

3.  Increase  of  clearness  and  of  duration,  with  increase  of  re- 
sistance. 

4.  Alterations  of  special  character.] 

The  chest,  when  struck  abruptly  with  the  ends  of  the  fingers, 
yields  a  rather  deep  and  not  very  short  sound ;  which  implies  that 
the  vibrations  are  not  quick,  and  that  they  do  not  instantly  cease. 
If  we  strike  in  the  same  manner  on  the  thigh,  a  very  different 
sound  results,  a  short  dull  tap,  implying  that  the  vibrations  have 
no  continuance.  The  same  dead  tap  is  obtained  on  striking  the 
lower  part  of  the  chest  on  the  right  side,  where  the  liver  lies ;  but 
all  those  parts  under  which  the  lungs  are,  yield  more  or  less  of  the 
deep  hollow  sound.  Is  the  seat  of  this  sound  in  the  air,  or  in  the 
solids  of  the  chest  ?  If  it  be  in  the  air,  like  that  of  hollow  bodies, 
it  ought  to  be  changed  by  the  same  circumstances  which  modify 
the  sounds  in  them.  Thus,  if  we  take  an  India-rubber  bottle,  and 
strike  it,  we  find  that  its  note  is  quite  different  when  its  mouth  is 
open,  from  that  which  it  yields  when  it  is  closed.  But  closing 
the  glottis,  or  aperture  into  the  chest,  does  not  materially  change 
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the  sound  of  pectoral  percussion.  Again,  the  sound  of  hollow 
bodies  is  deep  in  proportion  to  their  size.  Thus  a  large  India- 
rubber  bottle  gives  a  much  deeper  tone  than  a  small  one ;  and  its 
note  is  raised  on  diminishing  its  cavity  by  compression.  It  is  not 
so  with  the  chest ;  for  enlarging  or  diminishing  its  hollow  does 
not  in  this  way  change  its  sound  on  percussion :  the  extremes  of 
inspiration  and  expiration  only  slightly  raise  it. 

As  the  sound  of  percussion  of  the  chest  does  not  follow  the  law 
which  regulates  sounds  produced  in  the  air  of  hollow  bodies,  we 
must  conclude  that  it  is  seated  in  the  solid  :  and  if  we  study  the 
construction  of  the  chest,  we  shall  see  how  well  adapted  its  solids 
are  to  vibrate.  Composed  of  layers  of  membrane,  thin  muscles, 
and  integument  stretched  on  an  elastic  frame  of  bone  and  carti- 
lage, the  walls  of  the  chest  are  free  to  vibrate  so  long  as  the  organs 
within  do  not  check  their  motions :  were  there  nothing  but  air 
within,  these  motions  would  be  perfectly  unembarrassed,  and  the 
sound  would  be  more  prolonged  and  hollow  in  consequence,  de- 
riving also  an  additional  tone  from  the  note  of  the  cavity  within, 
as  in  pneumothorax,  or  over  an  inflated  stomach.  The  light,  soft, 
spongy  tissue  of  the  lung  scarcely  interferes  with  the  free  vibra- 
tions of  the  walls,  whilst  the  slight  sound  of  its  own  which  it 
yields,  is  equally  deep  with  that  of  the  walls  with  which  it  becomes 
combined.  Hence,  where  healthy  lungs  lie  in  contact  with  them, 
the  walls  of  the  chest  give  a  deep  clear  sound.  But  below  the 
sixth  or  seventh  rib  on  the  right  side,  which  is  over  the  liver,  and 
to  the  left  of  the  lower  part  of  the  sternum,  which  is  over  the 
heart,  the  sound  is  dull  and  short,  the  vibrations  being  checked 
by  these  solid  organs  beneath  ;  so  it  is  obvious  that  morbid  changes 
of  the  organs,  such  as  a  condensation  of  the  lung,  or  the  pouring 
out  of  serum  into  the  pleural  sac,  would,  in  a  similar  way,  arrest 
the  vibrations,  and  render  the  sound  of  the  chest  dull  in  those 
parts  where  these  changes  occur.  On  the  other  hand,  changes  of 
an  opposite  kind,  such  as  dilatation  of  the  air-cells  of  the  lungs, 
or  an  effusion  of  air  into  the  pleural  sac,  may  make  the  vibration 
of  the  walls  more  free  than  usual,  and  thus  increase  the  sound 
obtained  on  percussion. 

These  illustrations  are  enough  to  show  the  general  principles  of 
the  acoustic  examination  of  the  chest  by  percussion.  It  is  a  test 
of  the  density  and  elasticity  of  the  materials  within  the  chest :  as 
diseases  alter  these  qualities,  so  will  they  alter  the  sound  on  per- 
cussion which  may  thus  announce  their  presence.  A  few  more 
considerations  will  suggest  some  practical  application  of  these 
principles.  As  we  have  seen  that  the  walls  of  the  chest  give  the 
sound  which  we  hear  on  striking  the  chest,  so  it  is  plain  that  they 
must  be  sufficiently  tense  and  elastic  to  vibrate  on  being  struck. 
The  chests  of  some  persons  are  so  loosely  put  together,  and  so 
flaccid,  that  they  give  but  little  sound,  although  the  organs  within 
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are  quite  healthy.  In  others,  again,  there  is  such  a  mass  of  fat 
and  loose  integument  on  the  chest,  that  the  walls  are  completely 
muffled  by  it,  and  they  sound  but  little  on  percussion.  The  same 
difficulty  occurs,  in  other  cases,  in  certain  regions  where  muscles 
of  considerable  thickness,  or  the  mammae  in  females,  lie  on  the 
walls.  In  other  instances,  again,  the  walls  of  the  chest  are  so 
drawn  in  by  contracted  adhesions  of  the  pleura,  that  they  are  too 
tight  to  vibrate,  and  give  a  hard  or  dull  sound,  although  the  lungs 
within  them  may  be  comparatively  healthy.  In  all  these  cases 
we  must  give  to  the  part  struck  the  equal  tension  which  is  want- 
ing, by  pressing  on  it  a  small  piece  of  some  firmly  elastic  body, 
such  as  wood,  ivory,  stiff  India-rubber,  or  some  such  substance. 
This,  when  struck,  gives  sound  enough ;  and  if  it  be  firmly  ap- 
plied to  the  chest,  the  density  of  the  contents  within  will  modify 
this  sound,  just  as  it  modifies  that  of  percussion  on  the  naked 
walls  of  the  chest.  The  sound  obtained  by  striking  a  little  plate 
of  ivory  or  wood  thus  pressed  on  the  chest,  is  the  same  in  cha- 
racter as  that  of  striking  the  chest  itself ;  but  it  is  louder,  and  as 
percussion  on  it  gives  no  pain,  the  stroke  can  be  applied  with 
such  force  as  to  make  the  vibrations  reach  the  interior  through 
any  thickness  of  fat  or  muscle.  By  these  means  we  can  test  the 
sonorous  qualities  of  the  thoracic  viscera  through  the  scapulae  and 
muscles  of  the  back,  and  through  fat  or  redematous  integuments 
of  any  thickness.  In  this  way,  too,  we  can  try  the  resonance  or 
sonorous  quality  of  any  part  of  the  abdomen. 

We  owe  this  method  of  mediate  percussion  to  M.  Piorry,  who 
calls  this  percussion-plate  a  pleximeter.  Mediate  percussion  is  so 
much  better  than  the  immediate  kind  that  it  is  now  generally  pre- 
ferred. There  is,  however,  an  improvement  on  it  which  was,  we 
believe,  first  proposed  by  Dr.  Skerret ;  it  is  to  substitute  for  a  plexi- 
meter the  fingers  of  the  left  hand.  This  mode  of  percussion  has 
the  advantage  of  convenience  as  well  as  of  yielding  distinct  results. 
Its  adaptations  are  soon  found  out  by  a  little  experience — in  fitting 
the  fingers  to  the  inequalities  of  the  chest,  sometimes  singly,  some- 
times together,  sometimes  with  their  palmar  surface  outwards,  but 
generally  with  this  applied  to  the  chest  and  the  back  to  strike  on, 
with  other  varieties  of  manipulation  to  be  hereafter  noticed. 

To  understand  the  varieties  of  sound  on  percussion,  and  their 
situations  in  the  chest,  it  is  necessary  to  bear  in  mind  how  the 
contents  of  the  chest  lie  in  relation  to  the  surface.  This  varies 
considerably  in  different  healthy  individuals,  but  the  following  may 
be  given  as  an  average  statement  of  the  position  of  the  thoracic 
organs  after  an  ordinary  expiration.  The  lungs  are  in  contact 
with  all  the  upper  and  middle  portions  of  the  walls  of  the  chest. 
On  the  right  side  they  reach  down  to  about  the  sixth  rib  in  front, 
and  the  eighth  rib  at  the  side,  below  which  the  liver  comes  in  con- 
tact with  the  walls,  and  still  lower  in  the  back.  On  the  left  side 
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they  reach  to  about  the  seventh  rib  in  front,  except  within  two  or 
three  inches  of  the  sternum,  where  they  seldom  reach  lower  than 
the  fifth  rib,  there  being  a  space  of  from  one  to  two  superficial 
inches  under  and  to  the  left  of  the  sternum,  where  the  heart  lies  in 
contact  with  the  walls ;  at  the  side  they  reach  to  the  eighth  rib, 
whereabout  they  are  bounded  by  the  stomach  and  spleen,  which, 
with  the  colon,  also  bounds  them  behind,  where  they  reach  a  little 
lower.  Inspiration  greatly  alters  these  limits,  both  by  raising  the 
ribs  and  expanding  downwards  the  lungs,  which  then  reach  a  rib 
lower,  and  a  full  inspiration  may  bring  them  in  contact  with  nearly 
the  whole  of  the  thoracic  walls,  while  expiration  has  the  converse 
effect.  [Figs.  1  &  2.] 

The  sound  on  percussion  corresponds  with  this  description,  and 
by  it  we  may  therefore  know  the  position  of  the  organs  in  a  living 
subject.  Thus,  in  all  the  upper  parts  of  the  chest,  before,  behind, 
and  at  the  sides,  the  sound  is  clear,  and  equal  on  both  sides. 
There  is  also  some  clear  pulmonary  sound  in  the  inferior  parts  of 
the  chest  down  to  the  limits  to  which  the  lungs  reach.  But  below 
the  fourth  rib  in  front  on  either  side,  although  the  lungs  are  in 
contact  with  the  walls  of  the  chest,  their  lobes  are  not  thick,  and 
beneath  them  lie  the  liver  on  the  right  side  and  in  front,  and  the 
heart  and  stomach  in  front  and  to  the  left.  The  vicinity  of  these 
organs  modifies  the  sound  on  percussion,  and  the  more  so  the 
nearer  they  approach  to  the  surface,  where  the  lungs  become  thin 
towards  their  margins,  until  they  quite  give  place  to  the  peculiar 
sounds  of  these  respective  viscera  about  the  limits  before  named. 
There  is,  therefore,  a  very  slight  deadening  of  the  pulmonary  sound 
below  the  fourth  rib  on  the  right  side,  below  the  middle  of  the 
sternum,  and  below  the  third  rib  near  the  sternum  on  the  left ;  and 
this  deadening  increases  down  to  the  margin  of  the  lungs,  where 
the  sound  has  the  perfect  dulness  of  the  solids  of  the  liver  and 
heart.  Further  to  the  left  the  sound  takes  more  or  less  of  the  hol- 
low tympanitic  character  of  the  air-filled  stomach.  It  appears, 
then,  that  the  stroke  of  percussion  reaches  to  a  considerable  depth, 
to  organs  an  inch  or  more  from  the  walls ;  and  whatever  it  reaches 
may  modify  the  sound.  This  suggests  to  us,  that,  by  varying  the 
force  of  the  stroke,  we  may  make  the  impulse  of  percussion  reach 
to  different  depths,  and  derive  the  character  of  its  sound  from  the 
superficial,  or  from  the  deep-seated  organs,  as  we  will.  Thus, 
where  the  lung  overlaps  the  liver,  strong  percussion  will  give  a 
shorter  deader  sound  than  gentle  percussion.  Strong  percussion 
receives  the  character  of  its  stroke  from  the  liver,  as  well  as  from 
the  lung;  whilst  gentle  percussion,  such  as  by  filliping  with  the 
finger  and  thumb,  does  not  pass  through  the  thin  layer  of  lung, 
and  gives  still  the  pulmonary  sound.  The  same  mode  of  percus- 
sion may  distinguish  the  utmost  limits  of  the  lungs  over  the  heart. 
It  is  more  difficult  to  determine  by  percussion  the  precise  limits 
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of  the  lung  on  the  left  side ;  for,  in  consequence  of  the  loudness 
of  the  hollow  stomach  sound,  and  the  facility  with  which  it  may 
be  elicited,  it  is  apt  to  disguise  the  pulmonary  sound,  even  with 
the  most  gentle  percussion.  In  this  case  more  may  be  done  by 
observing  the  amount  of  expansion  of  these  parts  by  a  full  inspi- 
ration. The  extent  of  this  stomach  sound  varies  according  to  the 
state  of  gaseous  distension  of  the  stomach ;  it  not  unfrequently 
reaches,  in  a  slight  degree,  above  the  mamilla.  There  is  some- 
times a  slight  dulness  on  the  left  side  behind,  corresponding  with 
the  position  of  the  spleen;  and  in  case  of  enlargement  of  this 
organ,  the  dulness  may  become  extensive. 

[The  sound  elicited  by  percussing  the  larynx,  which  is  best  ob- 
tained by  filliping  one  of  the  fingers  of  the  left  hand  applied  firmly 
to  the  surface,  the  patient's  head  being  thrown  back,  and  the  tis- 
sues thus  rendered  tense,  is  very  clear,  of  considerable  duration, 
and  distinctly  hollow.  The  resistance  is  greater  under  the  fingers, 
relatively  to  the  clearness  of  the  sound,  than  it  would  be  in  the 
chest.] 

It  must  not  be  forgotten,  that  the  motions  of  respiration  may 
produce  changes  in  the  character  and  position  of  some  of  these 
sounds.  Inspiration,  as  it  enlarges  the  lung,  renders  the  pulmo- 
nary sound  clearer,  and  extends  it  over  every  part  of  the  heart, 
and  over  a  considerable  portion  of  the  liver.  As  the  complete  and 
equal  enlargement  and  contraction  of  the  chest,  as  seen  and  felt, 
are  signs  of  the  free  conditions  of  the  respiratory  organs,  so  the 
sound  on  percussion  becomes  an  additional  sign  of  the  healthy 
action,  in  proportion  as  the  clear  pulmonary  sound  is  extended  at 
each  expansion  of  the  chest.  Percussion  is  a  test,  therefore,  not 
only  of  the  statical  condition  of  the  lungs,  but  of  their  dynamical 
state  also.  This  point  is  not  enough  attended  to  by  auscultators ; 
yet  the  neglect  of  it  not  only  would  deprive  us  of  additional  signs, 
but  would  tend  to  render  deceptive  the  results  of  statical  percus- 
sion. For  example,  in  judging  of  the  goodness  of  sound  on  per- 
cussion, we  generally  compare  the  sounds  on  the  two  sides  of  the 
chest,  where  in  health  the  structures  and  sounds  are  the  same ; 
but  if  we  do  not  attend  to  the  movements  of  respiration,  we  may 
strike  one  part  when  the  chest  is  contracted,  and  the  other  when 
it  is  full,  and  obtain  results  which  differ  from  this  cause  only,  and 
not  from  any  internal  change.  In  practising  comparative  percus- 
sion, therefore,  in  cases  requiring  delicacy,  it  is  proper  to  desire 
the  patient  to  hold  his  breath  for  an  instant  while  the  comparison 
is  made  ;  and  it  is  often  useful  to  try  the  sound  when  the  chest  is 
expanded  to  the  utmost,  when  it  is  contracted,  and  in  the  inter- 
mediate states. 

[In  certain  diseased  states  of  the  lungs,  the  sounds  produced  by 
percussing  the  chest  are  peculiar  and  special.  These  are:  1. 
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Wooden ;  2.  Tympanitic  ;  3.  Tubular ;  4.  Amphoric  ;  5.  Cracked 
Metal. 

1.  The  Wooden  character  conveys  the  idea  of  hardness,  and 
resembles  the  sound  elicited  by  the  mediate  percussion  of  a  table. 
The  duration  is  diminished,  and  the  resistance  greatly  increased. 
When  well  marked,  Dr.  Walshe  considers  it  as  the  conclusive 
sign  of  a  thick  and  dense  stratum  of  fibrous  substance  in  the 
pleura,  binding  the  lung  and  parietes  together.     No  amount  of 
fluid  in  the  pleural  cavity,  or  of  parenchymatous  consolidation  will 
produce  it  to  any  great  degree  ;  but  it  is  present  in  all  consolida- 
tions where  there  is  false  membrane  in  abundance. 

2.  The  Tympanitic  character  resembles  the  sounds  of  a  drum. 
The   note   is   clear ;   the   duration   considerable ;  the  resistance 
slight. 

3.  The  Tubular  character  is  the  same  as  that  obtained  by  per- 
cussing mediately  the  trachea.     Duration  and  resistance  mode- 
rate. 

4.  The  Amphoric  character  may  be  imitated  by  filliping  the 
cheek,  with  the  mouth  closed  and  fully  inflated ;  or  by  striking 
the  backs  of  the  hands,  hollow  and  closed,  against  the  knee,  pro- 
vided that  no  air  be  allowed  to  escape. 

5.  The  Cracked-metal  character  is  obtained  by  permitting  the 
air  to  escape  from  the  cavity  formed  by  the  hands  in  the  above 
experiment.     It  is  produced  in  the  chest  by  driving  out  the  con- 
tained air  of  a   large  anfractuous   cavity,  which  communicates 
freely  with  the  bronchi,  by  a  slow  and  heavy  blow.    If  the  mouth 
and  nose  be  closed  tightly  in  a  patient  furnishing  the  cracked-metal 
sound  when  open,  an  amphoric  note  is  substituted  for  it.] 

The  varieties  in  the  sound  of  percussion  from  special  diseases 
will  be  considered  when  those  diseases  are  described ;  but  a  few 
examples  will  be  useful  here  to  illustrate  the  subject.  The  indu- 
rations of  the  upper  lobes  of  the  lung  are  often  small,  and  so  scat- 
tered through  its  substance,  that  they  scarcely  affect  the  sound  on 
percussion ;  but  by  a  full  expiration,  they  are  brought  closer  to- 
gether, and  if  more  on  one  side  than  on  the  other,  they  may  then 
sensibly  deaden  the  sound  on  that  side,  especially  if  gentle  per- 
cussion be  used  below  the  clavicles,  and  not  on  a  very  small  sur- 
face. Again,  the  indurations,  especially  if  of  some  standing,  tend 
to  restrain  the  lung  from  its  full  expansion  ;  and  if  there  be  a  dif- 
ference on  the  two  sides,  it  thus  may  be  detected  only  on  a  full 
inspiration.  In  the  disease  called  emphysema  of  the  lungs,  the 
air-cells  are  permanently  dilated :  they  contain  an  unusual  quantity 
of  air,  which  expiration  cannot  expel :  this  may  be  detected  by 
percussion  used  as  a  dynamical  test ;  the  regions  of  the  heart  and 
middle  part  of  the  liver  being  covered  by  the  permanently  dis- 
tended lung,  give,  even  after  expiration,  a  clear  sound.  There 
is  one  more  point  to  be  noticed  respecting  percussion  at  the  ex- 
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tremes  of  the  respiratory  act.  Full  inspiration  makes  the  sound 
clearer :  full  expiration  has  the  contrary  effect ;  but  they  both  raise 
the  note  a  little ;  they  make  its  pitch  higher.  This  is  in  conse- 
quence of  forcible  inspiration  or  expiration,  which  are  muscular 
actions,  straining  the  walls  of  the  chest,  and  thus  rendering  their 
vibrations  quicker,  and  therefore  the  sound  higher,  as  in  tighten- 
ing a  drum. 

It  is  unnecessary  to  add  more  on  the  principles  of  percussion  ; 
but  it  will  be  useful  to  give  some  directions  with  regard  to  the 
practice.  In  this,  as  in  every  other  art  requiring  some  manual 
dexterity,  and  the  exercise  of  the  senses,  practice  is  necessary  to 
familiarize  the  beginner  with  the  phenomena  and  the  mode  of 
obtaining  them. 

In  obtaining  the  sounds  of  percussion,  he  soon  finds  that  some 
dexterity  is  necessary  even  in  mediate  percussion,  which  is  the 
easiest  mode.  The  fingers  or  pleximeter  should  be  closely  pressed 
on  the  walls  of  the  chest :  and  if  the  object  be  comparison  between 
the  two  sides,  they  should  be  placed  on  corresponding  parts, 
whether  between  the  ribs,  along  them,  or  across  them.  Care 
should  also  be  taken  that  the  mode  of  striking  be  the  same,  whe- 
ther it  be  with  one  or  several  fingers,  with  their  tops  (in  which 
case  the  nails  should  be  kept  short)  or  the  flat  of  the  last  phalanx, 
or  with  the  knuckles,  each  of  which  modes  is  sometimes  prefer- 
able. 

[The  index  and  median  fingers,  with  their  points  on  exactly  the 
same  level,  and  supported  by  the  thumb,  with  its  ball  laid  firmly 
on  the  outer  surface  of  the  former,  opposite  to  the  articulation  of  the 
second  with  the  third  phalanx,  are  the  best  percussing  instrument. 
The  movement  should  spring  from  the  wrist  only,  the  forearm  and 
arm  being  perfectly  motionless ;  this  is  a  rule  of  the  first  import- 
ance ;  by  its  observance  both  pain  and  variation  in  the  result 
to  be  obtained  are  prevented.] 

Filliping  with  the  middle  finger  and  thumb  often  gives  more 
uniform  and  delicate  results,  especially  when  the  patient  is  in  an 
inconvenient  position,  or  suffers  from  tenderness  of  the  walls  of 
the  chest.  This  is  also  the  best  mode  for  abdominal  percussion. 
When  striking  the  clavicle,  attention  should  be  paid  to  what  part 
is  struck ;  for  the  sternal  portion  of  this  bone  always  sounds  much 
clearer  than  the  humeral  end :  so  also  in  percussing  this  or  any 
other  part,  the  direction  of  the  stroke  should  be  perpendicular 
towards  the  lungs,  and  not  sideways,  or  the  sound  will  be  modi- 
fied, not  by  the  lungs,  but  by  the  adjacent  muscles  or  other  parts 
towards  which  the  impulse  is  directed.  It  is  from  neglecting  this 
precaution,  that  beginners  sometimes  get  nothing  but  dull  sounds 
all  over  the  chest.  It  is  not  generally  necessary  to  use  much 
force  in  percussion :  in  fact,  many  of  the  most  valuable  results  are 
obtained  by  gentle  mediate  percussion ;  but  the  mode  must  be 
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varied  in  different  cases.  When  it  is  desired  to  test  the  density 
of  a  small  spot,  percussion  with  a  single  finger  is  best ;  whilst  for 
trying  a  surface  of  greater  extent,  flat  percussion  with  several  fin- 
gers answers  better.  In  doubtful  cases  it  is  proper  to  try  both. 
In  percussing  the  regions  of  the  back  and  shoulders,  the  bony 
prominences  of  the  scapulae  and  ribs  should  be  sought,  for  these 
transmit  the  impulse  to  the  interior  far  better  than  the  thick  layers 
of  muscle.  But  as  the  scapulae  are  movable  bones,  it  is  neces- 
sary to  see  that  they  are  in  corresponding  places  on  both  sides ; 
and  to  insure  this,  and  to  increase  the  tension  of  the  muscles,  it 
is  well,  in  examining  these  regions,  to  desire  the  patient  to  cross 
his  arms  in  front,  and  to  bend  his  head  forwards.  At  that  part  of 
the  chest  near  the  humeral  end  of  the  clavicle,  a  most  important 
region  for  examination,  there  is  often  a  falling  away  of  the  chest ; 
and  the  more  tense  the  pectoral  muscles  are  made,  the  further  they 
are  removed  from  the  walls :  here,  then,  instead  of  making  the 
muscles  tense,  they  must  be  relaxed,  by  letting  the  elbow  hang 
close  to  the  side,  whilst  mediate  percussion  is  practised  in  this 
region. 

The  best  posture  of  the  patient  for  percussion  is  erect  or  sitting ; 
and  in  comparing  the  two  sides,  both  before  and  behind,  the  ob- 
server should  be  directly  opposite  the  front  or  the  back.  When 
the  patient  is  lying  down,  the  sound  is  modified  by  the  matter  on 
which  he  is  lying :  if  it  be  a  soft  feather-bed,  the  sound  is  more 
dull ;  if  a  mattrass,  or  any  thing  hard,  the  sound  will  often  be  in- 
creased, because  the  elasticity  of  the  contents  of  the  chest  is  in- 
creased by  the  unyielding  matter  behind  it.  So  also  the  vicinity 
of  a  wall  or  other  hard  surface  causes  a  reverberation  which  gives 
to  the  side  nearest  to  it  too  loud  a  sound.  On  the  other  hand,  the 
vicinity  of  curtains  or  other  drapery  deadens  the  sound.  As  most 
of  the  effects  of  percussion  are  judged  by  comparison,  the  chief 
object  of  the  cautions  given  is  to  take  care  any  of  the  external 
causes  of  modification  may  not  act  unequally  on  the  different  parts 
of  the  chest.  The  patient  may  sometimes  be  removed  from  the 
influence  of  these  to  the  middle  of  the  room ;  and  when  this  can- 
not be  done,  these  modifying  causes  must  be  equalized  as  much 
as  possible.  • 

Little  needs  to  be  said  about  pleximeters,  for  they  are  not  gene- 
rally necessary :  M.  Piorry  much  exaggerates  the  advantages  de- 
rived from  them.  A  thin  circular  plate  of  wood  or  ivory,  with  two 
projections  or  a  raised  rim  by  which  it  may  be  held  firmly  to  the 
chest,  is  one  of  the  best  forms :  [see  fig.  8,  E.]  the  surface  to  be  struck 
should  be  covered  with  soft  leather,  to  prevent  the  clack  of  the  fingers 
on  it.  We  give  the  preference  to  a  little  oval  piece  of  boxwood,  about 
an  inch  long,  three-quarters  of  an  inch  wide,  and  one-eighth  of  an 
inch  thick,  with  a  strong  handle  two  inches  long  rising  from  its 
outer  margin,  at  an  angle  of  about  forty-five  degrees.  The  handle 
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is  convenient  for  holding  it  firm  to  the  chest  without  interfering 
with  the  percussing  fingers.  The  chief  precaution  necessary  in 
using  it,  is  to  take  care  that  it  be  applied  flat  and  not  tilted. 

[In  a  communication  made  by  Dr.  Williams  to  the  Medical  Sec- 
tion of  the  British  Association  at  Manchester,  in  June,  1842,  "on 
the  Construction  and  Application  of  Instruments  used  in  Ausculta- 
tion," he  has  described  and  figured  an  instrument  for  percussion, 
which  he  considers  to  be  very  efficient  as  well  as  very  simple.  The 
pleximeter  is  a  stout  narrow  piece  of  whalebone,  about  four  inches 
FIG.  e.  long,  (fig.  6,  a,)  slightly  bent 

by  heat,  so  that  one  end  forms 
*  a  handle,  whilst  the  other  is  ap- 
plied to  the  chest ;  the  latter  part 
may  be  covered  with  buff  lea- 
ther and  velvet,  to  deaden  the 
clack  of  the  surface.  The  ham- 
mer (fig.  6,  6)  is  made  of  an  oblate 

spheroid  of  lead,  three-quarters  of  an  inch  long  in  diameter,  is  also 
covered  with  leather  and  velvet,  with  a  small  rod  of  whalebone, 
four  or  five  inches  long,  for  its  handle.  The  pleximeter  fits  like 
a  finger  on  or  between  the  ribs,  and  is  firmly  and  conveniently  ap- 
plied to  any  part.  The  hammer  head  being  circular,  like  that 
used  by  geologists,  can  scarcely  vary  in  the  direction  of  its  stroke, 
and  has  weight  enough  to  elicit  deep-seated,  as  well  as  superficial 
sounds  with  very  little  force  of  stroke.  The  elasticity  of  the  han- 
dles of  both  greatly  facilitates  their  operation. 

A  flat  piece  of  India  rubber  is  recommended  and  used  by  Dr. 
Louis.  It  saves  pain  both  to  the  operator  and  patient ;  it  deadens 
somewhat  the  sound,  but  this  objection  is  of  no  weight  in  a  compa- 
rative examination.] 

V.  AUSCULTATION. — Let  us  now  inquire  into  other  modes  of 
producing  sounds  in  the  chest,  which  may  prove  signs  of  the  con- 
dition of  the  organs  within.  The  contractions  and  relaxations  of 
the  muscles  of  respiration  are  in  general  too  gentle  to  cause  sound ; 
but  when  forcible  or  sudden,  they  sometimes  produce  a  sound  of 
tightening,  a  kind  of  muscular  sound.  This  is  often  evident  when 
there  is  an  abrupt  catch  in  the  breathing,  and  during  the  act  of 
coughing,  though  it  does  not  furnish  any  sign  of  importance.  But 
the  internal  motions  and  passage  of  air  to  and  from  the  lungs  pro- 
duce sounds ;  and  inasmuch  as  this  passage  of  air  is  the  great 
object  of  respiration,  we  may  expect  to  find  in  these  sounds  signs 
of  the  manner  in  which  this  object  is  accomplished.  These  and 
most  of  the  other  acoustic  motions  of  the  chest  were  first  disco- 
vered and  described  by  Laennec,  who  may  well  be  regarded  as 
the  father  of  the  art  of  auscultation.  We  shall  endeavour  so  to 
illustrate  and  extend  this  art  by  the  aid  of  physical  and  physiological 
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science,  that  we  may  be  enabled  to  deduce  respectively  from  the 
phenomena  the  condition  of  the  organs,  and  from  any  known  con- 
dition of  the  organs  the  phenomena  which  it  would  produce. 

The  air  enters  the  lungs  by  atmospheric  pressure,  to  fill  the 
increased  space  made  in  the  chest  by  the  action  of  the  muscles 
of  inspiration.  On  its  way  to  the  most  expansible  parts  of  the 
lungs,  the  fine  tubes  and  cells,  it  strikes  against  the  sides  and 
angles  of  the  larynx,  trachea,  and  its  ramifications,  with  force  suf- 
ficient to  produce  a  particular  hollow  blowing  sound.  We  may 
hear  this  on  applying  the  ear  to  the  fore  part  of  the  neck,  or  at  the 
top  of  the  sternum.  As  the  current  of  air  becomes  subdivided  and 
spread  in  the  small  bronchi,  it  loses  a  part  of  its  velocity,  and  the 
sound  becomes  of  a  more  diffused  and  less  hollow  character :  it  is 
more  like  the  sighing  of  a  gentle  breeze  among  the  leaves  of  trees  ; 
and  in  passing  into  the  cellular  terminations,  all  of  the  hollow 
tubular  sound  is  lost,  as  may  be  perceived  on  applying  the  ear  to 
most  parts  of  the  chest  where  the  lungs  lie.  This  sound  seems  to 
depend  here  chiefly  on  the  impulse  of  the  air  against  the  angles 
and  sides  of  the  minute  tubes  and  cells,  but  partly  also  on  the 
opening  and  stretching  of  these  cells,  and  perhaps  partly  on  a  pro- 
pagation of  the  louder  sound  of  the  passage  01'  air  in  the  larger 
tubes.  Where  inspiration  ceases,  expiration  begins ;  and  a  por- 
tion of  air  is  pressed  out  of  the  cells  and  small  tubes  by  the  col- 
lapse of  the  walls  of  the  chest,  and  by  the  contracting  properties 
of  the  pulmonary  tissues.  There  is  a  remarkable  difference  be- 
tween inspiration  and  expiration ;  in  inspiration  air  is  the  moving 
body,  and  rushing  through  the  tubes  distends  the  passive  lung :  in 
expiration  the  lung  is  the  moving  body,  and  by  its  contraction 
(backed  by  external  pressure)  drives  before  it  the  passive  air.  In 
either  case  there  is  a  pressure  exerted  between  the  air  and  the 
interior  of  the  cells,  and  doubtless  this  proves  the  means  of  assist- 
ing the  chemical  changes  that  take  place.  But  it  is  plain  that 
there  must  be  a  difference  between  the  sounds  of  inspiration  and 
expiration.  In  inspiration  air  moving  with  some  velocity  meets 
with  the  resistance  of  the  angles  and  sides  of  the  tubes  and  cells 
which  it  has  to  dilate.  Here  must  be  sound  in  the  whole  passage 
of  the  air,  from  the  nostrils  down  to  the  pulmonary  cells.  In  ex- 
piration the  motion  begins  with  the  lungs ;  and  the  air  passively 
yielding  to  it,  there  is  not  motion  or  resistance  enough  to  produce 
sound,  until,  by  the  converging  together  of  the  small  tubes,  the 
impelled  air  is  gathered  into  a  current  in  the  larger  tubes,  where, 
impinging  against  their  sides  with  its  now  acquired  velocity,  it  at 
length  produces  sound.  These  remarks  explain  why  in  natural 
inspiration  there  are  three  kinds  of  sound  produced  by  the  motion 
of  the  air  through  different  parts,  and  hence  called  tracheal,  bron- 
chial and  vesicular. 
4 
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[By  auscultation  we  detect :  1.  The  natural  respiratory  murmur' — 
inspiration  and  expiration.  2.  Modifications  of  this.  3.  Abnor- 
mal sounds,  superseding  it,  termed  rhonchi.  4.  Adventitious 
sounds  exterior  to  the  lungs,  but  dependent  on  respiration,  and 
heard  only  during  disease.  6.  The  resonance  of  the  voice.  7.  The 
resonance  of  the  cough.  8.  Phenomena  common  to  the  sounds  of  re- 
spiration, of  the  voice,  and  of  the  cough.  9.  The  sounds  of  the  heart 
and  vessels  as  transmitted  through  the  tissue  of  the  lungs. 

The  sounds  of  respiration  can  be  heard  on  applying  the  ear  to 
different  parts  of  the  chest,  being  transmitted  through  the  parietes 
to  the  parts  beneath  with  sufficient  distinctness ;  and  as  the 
healthy  sounds  vary  in  these  different  parts,  we  may  judge  of  the 
natural  distribution  of  the  tubes,  by  listening  to  these  sounds. 
Thus  we  find  in  any  part  of  the  neck,  and  at  the  upper  part  of  the 
sternum,  there  is  the  hollow  blowing  sound  which  results  from  the 
passage  of  air  to  and  fro  in  the  trachea,  which  is  therefore  called 
tracheal  respiration.  A  little  lower  down  than  this,  over  the  space 
of  two  or  three  inches  on  each  side  of  the  top  of  the  sternum,  be- 
tween the  scapulae,  and  sometimes  in  the  axilla,  there  is  the  sound 
called  bronchial  respiration,  its  whiffing  or  tubular  character  de- 
noting that  it  is  produced  by  the  passage  of  air  in  the  bronchial 
tubes.  [Dr.  Walsh e  states  that  natural  bronchial  respiration  is 
limited  to  the  surface  corresponding  to  the  upper  portion  of  the 
sternum.  According  to  M.  Fournet,  the  interscapular  region  is 
the  only  region  where  it  is  commonly  found.  Natural  bronchial 
respiration  is  less  soft  and  breezy  than  pulmonary  respiration, 
and  a  more  appreciable  interval  exists  between  the  two  sounds. 

In  most  other  parts  of  the  chest  is  heard  the  vesicular  respira- 
tion, which  is  a  diffused  murmur  caused  by  the  air  penetrating 
through  the  minutest  tubes,  and  into  their  numerous  vesicles 
or  cells,  which  is  a  gentle  sighing  sound,  soft,  neither  dry  nor 
liquid,  gradually  developed,  composed  of  two  sounds,  the  inspi- 
ratory  and  expiratory,  inappreciably  separated. 

The  character  of  the  expiratory  murmur  is  identical  with  that 
of  the  inspiratory,  and  differs  from  it  only  in  intensity  and  dura- 
tion. The  seat  of  their  production  is  no  doubt  the  same — the  ulti- 
mate portions  of  the  minute  tubes  and  air-cells.  In  healthy  re- 
spiration the  two  murmurs  so  closely  follow  one  another,  that  they 
may  be  said  to  be  continuous.  In  health  the  expiratory  murmur 
may  be  said  to  be  from  three  to  five  times  less  intense  and  shorter 
than  that  of  inspiration.  It  is  sometimes  wholly  wanting.  Dr. 
Walshe  considers  this  as  natural  and  in  no  instance  the  result  of 
disease.  It  is  best  heard  at  the  summit  of  the  chest.  Laennec 
was  fully  aware  of  this  phenomenon,  and  of  its  pathological 
value  ;*  Andral  also.f  To  the  late  Dr.  J.  Jackson,  jr.,  of  Boston, 
great  credit  is  due  for  the  careful  study  of  the  expiratory  murmur, 
and  of  its  semeiotic  value.  Since  then  M.  Fournet  has  studied 
*  Laennec,  t.  i. p.  20  and  64,  ed.  Andral.  f  Clinique  Medicale,  3e  ed.  t.iv. p.  69. 
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it,  and  added  much  important  information.  The  duration  of 
expiration  is  increased  in  old  persons,  whilst  its  intensity  is 
decreased.  According  to  Dr.  Gerhard,  the  respiration  is  always 
somewhat  blowing  at  the  apex  of  the  right  lung,  and  conse- 
quently prolonged  expiration  is  a  natural  phenomenon  in  the  right 
clavicular  region.  This  arises,  according  to  Dr.  Gerhard,  from 
the  greater  diameter  and  straighter  course  of  the  tubes  at  the  sum- 
mit of  the  right  lung,  which  are  not  lengthened  and  curved  as  on 
the  left  side  by  the  arch  of  the  aorta.  The  anatomical  fact  has 
been  denied  by  M.  Fournet,  who  took  much  pains  in  investigating 
the  subject ;  and  the  difference  of  respiration  in  the  two  sides  is 
not  admitted  by  Barth  and  Roger,  Fournet,  Walshe  and  others. 
Dr.  Louis,  in  order  to  ascertain  the  accuracy  of  Dr.  Gerhard's 
statement,  studied,  with  Dr.  Picard,  the  manner  in  which  respira- 
tion is  performed  at  the  apexes  of  both  lungs,  as  well  as  the  reso- 
nance of  the  voice  in  the  same  places,  in  twenty-two  young 
females,  aged  from  fifteen  to  twenty,  who  had  never  suffered 
with  any  affection  of  the  thoracic  organs.  The  sound  of  expira- 
tion was  nearly  inaudible  under  the  left  clavicle  in  the  majority 
of  cases, — thirteen  times  out  of  twenty-two ;  whereas  the  contrary 
was  the  case  on  the  right  side,  where  the  sound  of  expiration  was 
inaudible  in  five  cases  only.  In  the  others  expiration  was  dis- 
tinct and  sometimes  very  much  prolonged.  Posteriorly,  expi- 
ration was  not  heard  in  the  left  side  in  fourteen  cases ;  it  was 
wanting  on  the  right  side,  five  times  only.  When  expiration  was 
audible  on  both  sides,  it  was  more  marked  and  prolonged,  some- 
times to  a  considerable  degree,  on  the  right  than  on  the  left  side. 
In  one  young  girl  expiration  was  not  only  harsh,  but  bronchial  in 
that  situation.  (Louis  on  Phthisis,  2d  ed.,  p.  441.)] 

The  question  naturally  occurs,  why  is  the  .bronchial  respiration 
heard  in  comparatively  few  parts  of  the  chest,  when  bronchial 
tubes  of  considerable  size  are  distributed  in  so  many  parts  of  the 
lungs,  within  an  inch  or  less  of  the  surface  ?  Why  is  not  the 
sound  a  mixture  of  the  tubular  and  vesicular  sounds  ?  The  an- 
swer and  explanation  is,  that  in  consequence  of  its  softness  and 
inequality  of  density,  the  healthy  tissue  of  the  lung  is  a  bad  con- 
ductor of  sound,  and  does  not  transmit  the  sound  of  bronchial 
respiration  to  the  surface,  except  in  points  where  the  tubes  are 
large,  and  approach  quite  close  to  the  walls  of  the  chest.  The 
flaccid  tissue,  composed  of  the  different  materials,  membrane  and 
air,  effectually  arrests  all  the  slighter  sounds  produced  in  the  tubes 
within  it.  An  important  corollary  from  this  is,  that,  as  this  arrest 
of  the  sounds  of  the  interior  depends  on  the  light  spongy  structure 
of  the  lung,  so  any  disease  increasing  the  density  of  that  structure 
augments  its  conducting  power,  and  enables  it  to  transmit  the 
sounds.  Hence  we  find  that  a  great  increment  of  solid  or  liquid 
in  the  lung,  as  in  pneumonia  or  tuberculous  disease,  or  the  compres- 
sion of  its  superficial  parts  by  a  moderate  quantity  of  liquid  in  the 
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pleura,  as  in  a  recent  pleurisy,  often  not  only  diminishes  the  ve- 
sicular murmur  in  consequence  of  the  obstructed  state  of  the  cells, 
but  also  adds  a  bronchial  or  tubular  sound  of  breathing  in  those 
parts  where  naturally  the  respiration  is  purely  vesicular. 

As  the  several  sounds  of  respiration  depend  on  the  resisted 
motion  of  the  air,  so  they  vary  according  to  the  velocity  of  that 
motion,  and  the  degree  and  nature  of  the  resistance  to  it ;  they 
are  loud  when  the  air  passes  in  and  out  forcibly  and  quickly,  and 
low  when  it  passes  gently  and  slowly.  So,  on  listening  to  a  per- 
son's breathing,  it  may  be  scarcely  audible  at  its  ordinary  rate  ; 
but  if  he  breathe  quick  and  short,  it  will  be  distinct  enough. 
Taking  a  long  breath  may  not  answer  the  same  purpose  ;  for  al- 
though much  air  is  thus  taken  in,  it  may  not  enter  with  sufficient 
rapidity  to  cause  the  increased  sound.  Coughing  answers  better, 
for  the  full  inspiration  which  succeeds  coughing  is  generally  quick 
also ;  and  it  is  often  iiseful,  where  the  sounds  are  obscure,  to 
magnify  them  by  this  more  forcible  act.  But  there  is  a  limit  to 
this  power  of  increasing  the  sound  of  respiration  by  increased 
effort.  If  an  individual  tries  to  breathe  very  hard  and  quick,  as 
after  violent  exertion,  the  movements  of  the  lungs  cannot  keep 
pace  with  those  of  the  external  muscles  of  respiration,  and  the  air 
does  not  freely  enter,  the  sound  will  be  diminished  or  altered 
rather  than  increased. 

As  we  can  vary  the  sound  of  respiration  by  varying  the  act  in 
the  same  individual,  so  we  find  that  a  difference  exists  naturally 
in  different  individuals;  in  some,  as  in  many  robust  adults,  the 
ordinary  respiratory  sound  is  very  low  and  faint;  in  others,  as  in 
children,  in  nervous  females,  and  in  slight  irritable  persons,  it  is 
loud  and  distinct.  In  the  last-mentioned  cases,  the  respiratory 
movements  are  more  brisk ;  and  although  air  may  not  be  taken 
in  more  frequently  or  in  such  great  quantity  as  in  other  cases, 
yet  it  enters  more  suddenly,  and  meets  with  greater  resistance  in 
its  passage,  so  that  it  must  cause  more  sound.  As  this  loud  respi- 
ration is  commonly  met  with  in  children,  Laennec  called  it  puerile 
respiration.  So,  also,  by  rendering  the  respiration  quicker  and 
more  energetic,  it  may  be  made  to  sound  loud  in  those  cases  in 
which  it  is  naturally  faint,  as  by  the  quick  short  breathing  just 
mentioned,  or,  better  still,  by  desiring  the  person  to  hold  his  breath 
for  a  while ;  the  quick  strong  inspiration  which  follows  is  noisy 
enough.  Disease  sometimes  brings  about  this  same  change ;  thus, 
if  a  considerable  portion  of  the  lungs  be  obstructed,  the  force  of 
the  act  of  breathing  will  be  concentrated  on  the  remaining  por- 
tions, and  the  air  will  be  carried  in  and  out  of  them  with  unusual 
energy  and  noise.  Hence  Andral  terms  this  partially  increased 
respiration  supplementary.  [It  is  called  also  exaggerated  respiration, 
from  the  natural  properties  of  the  respiratory  murmurs  being  exag- 
gerated.] So,  also,  under  some  circumstances,  without  any  ob- 
struction, the  want  of  breath  may  be  increased,  as  it  happens  during 
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moderate  exercise,  in  some  degree  during  digestion,  and  on  ex- 
posure to  cold ;  here  the  whole  respiration  is  more  energetic  and 
its  sound  louder.  Further,  as  the  act  of  breathing  depends  on  a 
particular  impression  of  the  nervous  system,  so  it  may  be  supposed 
when  this  system  is  preternaturally  sensitive,  the  ordinary  impres- 
sion produces  an  increased  effect;  here,  again,  the  respiration  be- 
comes more  energetic  and  noisy.  This  appears  to  be  the  chief 
cause  of  the  increased  sound  of  respiration  in  fevers  and  other 
diseases  where  the  nervous  sensibility  is  exalted.  Lastly,  it  is 
possible,  by  an  external  restraint  of  some  parts  of  the  chest,  to 
render  the  sound  of  respiration  louder  in  other  parts.  Thus,  by 
inclosing  the  abdomen  and  lower  part  of  the  chest  in  a  tight  belt 
(and  the  experiment  is  already  prepared  in  the  persons  of  tight- 
laced  females),  the  sound  of  respiration  is  made  unusually  loud  in 
the  upper  parts;  and  it  may  be  seen  by  the  heaving  of  these  parts 
how  their  motions  are  augmented.  Acute  pain  or  tenderness  of 
some  of  the  parts  moved  in  respiration  would  have  somewhat  of 
the  same  effect  as  a  ligature,  for  it  would  cause  an  instinctive  re- 
straint of  these  parts,  which  would  throw  on  others  supplementary 
labour. 

It  appears,  then,  that  there  may  be  much  variety  in  the  sound 
of  respiration  without  disease  of  the  lungs ;  and  except  in  the  case 
last  mentioned,  it  is  where  there  is  a  comparative  discrepancy  in 
the  several  parts  of  the  lungs  rather  than  any  absolute  difference, 
that  disease  of  these  organs  is  indicated.  Thus,  if  we  find  the 
respiration  loud  on  one  side  and  obscure  on  the  other,  or  clear  in 
the  lower  part  of  the  chest,  indistinct  in  the  upper,  we  may  well 
suspect  some  obstruction  to  exist  in  those  parts  where  the  sound 
is  obscure  ;  and  the  nature  of  that  obstruction  is  then  to  be  tested 
by  percussion  and  other  means. 

[We  have  now  to  treat  of  the  modifications  the  respiratory  mur- 
mur undergoes  in  diseased  conditions  of  the  lungs.  The  changes 
which  take  place  are  in  its  duration,  intensity,  rhythm  and  cha- 
racter. 

SPECIES  OF  UNHEALTHY  RESPIRATION,  DISTINGUISHED  BY  CHANGES  OF 

a.  Duration  and  Jf  Wei? ^  ^^^ 
intensity.          ^   Suppressed 

0.  Rhythm.either^ 

solely    or    in  j  d.  Incomplete  respiration, 
conjunction      ^-e.  Jerking  " 

with  other  pro-     f.  Divided  " 

perties. 

g.  Harsh  respiration. 


other  proper- 
ties. 


^-Character,  and 

in       addition 

>  ^  1.  Diffused. 

h.  Bronchial  "  I  2.  Tubular, 

or  Blowing          "  f  3.  Cavernous. 


J 


J  4.  Amphoric. 
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1.  In  Exaggerated  respiration  the  vesicular  murmur  is  more 
intense  than  naturally,  but  still  soft  and  breezy  in  character.     In 
morbid  puerile  respiration  the  excess  of  duration  and  intensity 
exists,  according  to  Walshe  and  Fournet,  on  the  side  of  expira- 
tion; whilst,  in  healthy  puerile  respiration,  if  any  difference  exists 
in  the  two  sounds,  it  is  on  the  side  of  inspiration.  (Laennec.)     In 
the  absence  of  the  physiological  causes  mentioned  before  (p.  52), 
in  the  adult  its  presence  announces  disease,  but  does  not  locate  it, 
or  give  its  nature. 

2.  Weak  respiration  consists  in  real  or  apparent  diminished  in- 
tensity and  duration  without  change  in  the  other  properties.     It 
may  be  close  to  the  ear,  superficial,  or  removed  to  a  greater  or  less 
distance,  deep-seated.     It  is  generally  persistent,  but  occasionally 
intermittent.    Two  causes  produce  it ;  either  the  murmur  is  actually 
diminished  in  intensity,  or  it  reaches  the  ear  less  readily  owing  to 
the  interposition  of  a  solid  or  liquid  between  the  surface  of  the 
lung  and  the  thoracic  parietes.    A  reference  to  the  table  will  show 
the  diseases  in  which  it  occurs. 

3.  Suppressed  respiration  is  an  entire  absence  of  the  respiratory 
sounds ;  nothing  replaces  them ;  there  is  absolute  silence.   Its  seat  is 
variable,  and  it  may  be  permanent  or  intermittent.] 

4.  Incomplete  respiration. — There  is  another  kind  of  variation 
in  the  respiratory  sound  that  has  not  been  attended  to — that  which 
affects  its  duration.     In  this,  as  in  other  varieties,  there  are  abso- 
lute differences  in  different  individuals,  and  in  the  same  indivi- 
dual under  different  circumstances  ;  but  we  shall  only  notice  the 
comparative  discrepancies  in  the  same  subject  and  at  the  same 
time,  which  alone  constitute  signs  of  disease.     We  may  hear  the 
sound  of  inspiration  on  one  side  distinct  and  prolonged  during  the 
whole  inspiratory  act,  whilst  on  the  other  side  it  is  loud  enough  at 
first,  but  is  abruptly  arrested  before  the  act  is  complete,  and  it  is 
stopped  with  a  sort  of  hitch.     Hepatization  or  compression  of  the 
lower  portions  of  the  lungs  will  do  this ;  so  wjll  a  movable  plug 
of  tough  mucus  in  the  bronchial  tubes.     In  other  cases,  again,  we 
find  the  circumstances  reversed  :  there  is  in  a  part  of  the  lung  no 
sound  during  the  first  part  of  inspiration  ;  but  towards  its  end, 
when  the  chest  is  most  expanded,  there  is  a  short  wheeze.     This 
happens  where  the  bronchial  tubes  are  so  far  obstructed  that  air 
will  not  pass  through  them,  until  they  are  distended  by  a  full  in- 
spiration, as  in  bronchitis.     It  appears  also  in  extensive  pleuritic 
effusions  which, distend  the  parietes  of  the  chest  beyond  the  medium 
state  of  respiration  ;  it  is  only  the  acme  of  inspiration  that  can  then 
introduce  air  into  the  compressed  lung,  and  it  is  at  this  period 
alone  that  the  respiratory  sound  is  heard. 

5.  [  Jerking  respiration  is  where  the  respiratory  murmur,  instead 
of  being  continuous  (thus  /w\> )  is  interrupted  and  divided,  (thus 
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/v\v\  \  AOV\  |  /vw\  .)  It  is  heard  in  inspiration.  It  is  partial  or  general. 
Its  physical  cause  is  sometimes  due  to  a  sudden  arrest  in  the  dila- 
tation of  the  chest,  from  pain  or  deficient  innervation ;  or  from 
the  incomplete  dilatation  of  the  air-cells  from  some  cause  or  other. 

6.  Divided  respiration  is  where  a  distinct  interval  elapses  be- 
tween the  inspiratory  and  expiratory  murmurs ;   it  is  caused  by 
the  permanent  dilatation  of  the  air  cells  preventing  the  expulsion 
of  the  contained  air,  is  found  in  the  middle  of  the  chest,  and  occurs 
in  emphysema. 

7.  Harsh  respiration  is  characterized  by  harshness  and  dryness 
in  the  respiratory  murmurs,  and  by  increase  in  the  intensity  and 
duration   of  the   expiratory  sound.      Prolonged    expiration,    of 
which  so  much  has  been  said  lately  as  an  early  diagnostic  sign  of 
tubercles,  according  to  Dr.  Walshe  never  exists  as  an  isolated 
phenomenon ;  there  is  always  a  change  in  the  character  of  the 
murmurs. 

8.  Bronchial   or   Blowing   respiration. — In   this  variety  both 
murmurs  are  blowing,  harsh,  dry;  both  sounds  are  increased  in 
intensity,  and  the  relative  duration  of  expiration  notably.     It  re- 
sembles natural  bronchial  respiration  as  heard  at  the  top  of  the 
sternum  and  root  of  the  lung.     Quickness  in  production  and  pro- 
gress are  peculiar  characteristics.   It  is  continuous.   There  are  four 
varieties :  1 .  the  diffused,  where  the  degree  is  slight,  and  the  mur- 
murs are  produced  over  considerable  space,  and  sometimes  at  a 
distance  from  the  ear ;  2.  the  tubular  variety  seems  limited  to  a 
small  space,  is  distinctly  metallic,  and  may  be  compared  to  the 
sounds  produced  by  blowing  through  a  clear  tube.     Its  intensity 
is  great,  and  its  production  rapid.     The  sensation  as  if  the  air 
were  drawn  from  and  puffed  back  into  the  ear  is  sometimes  ex- 
perienced.    3.    Cavernous  respiration,  which  resembles  the  sound 
produced  by  blowing  into  a  hollow  vessel,  and  maybe  imitated  by 
breathing  forcibly  into  the  hollow  of  the  two  hands  with  the  mouth 
wide  open.     It  is  distinctly  metallic,  and  its  duration  nearly  na- 
tural. 4.  Amphoric  respiration  gives  the  sensation  of  air  passing  into 
a  large  empty  cavity  with  thick  walls,  and  is  imitated  by  blowing 
into  a  jug  two  thirds  empty,  or  into  a  narrow-necked  glass  bottle  or 
phial.     It  accompanies  both  sounds,  but  particularly  the  inspi- 
ratory.    There  is  a  strong  metallic  sound.     It  may  sometimes  be 
necessary  to  make  the  patient  breathe  forcibly  in  order  that  the 
amphoric  character  be  detected. 
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SIGNS  DISCOVERED  BY  AUSCULTATION. 


Name  of  the  sign. 

Physical  cause  of  the 

Ordinary  seat  of  the 

Diseases  in  •which  it  is  ob- 

sign. 

sign. 

served. 

Exaggerated  re- 

More rapid  circu- 

Very variable;  fre- 

'"Obstructed 

spiration. 

lation     of      air 

quently  the   en- 

by 

through         the 

tire  of  either  side 

Bronchitis. 

lung,      together 

of  the  chest. 

Foreign 

with  an  increase 

body  in  the 

in    its    quantity 

principal 

and  the  force  ol 

bronchus. 

its  impulse 

Condensed 

against  the  walls 

by 

of  the  vesicles  , 

Tubercle. 

all        this     be- 

1. In 

Apoplectic 

ing    the    result 

healthy 

effusion. 

(except  in  very 

tissue 

^  Pneumonia. 

rare    cases)    o! 

adjoining 

Pleuritic  ef- 

the inaction    ol 

parts 

fusion. 

some  part  of  the 

Intra-thora- 

same  or  of  the 

cic  tu- 

other lung. 

mours. 

Chronic 

consolida- 

tion. 

Rarefied  by 

Vesicular 

, 

emphyse- 

ma. 

2.  In  healthy"\ 

tissue    sud-    Spasmo- 

denly  re-        V-     die 

leased  from      asthma. 

spasm.         j 

THypertro- 

3.  In  tissue  i  Earliest 

affected       j    stage  of 

with                pneumo- 

V.  nia. 

Weak     respira- 

Existence    of   an 

Variable  ;    limited 

tion. 

obstruction      to 

to  a  spot  in  one 

1.  SUPERFICIAL  VARIETY. 

the  entry  of  air 

lung,    or    appa- 

a. Persistent. 

into  the  part  in 
which  it  exists. 

rent  over  entire 
of  both  lungs. 

Obstructive  diseases  ol 
the  larynx  and  some  of 

the  pharynx. 

Narrowing  or  oblitera- 

tion of  bronchus  by 

Contraction. 

Thickening  of  mucous 

membrane. 

Accumulated  mucus. 

Hypertrophy  of  longi- 

tudinal fibres. 

Pressure  of  tumours, 

, 

cancerous  or  other. 

Bronchitis. 
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Name  of  the  sign. 

Physical  icause  of  the 

Ordinary  seat  of  the 

Diseases  in  which  it  is  ob- 

sign. 

sign. 

served. 

Weak     respira- 

Existence   of    an 

Variable  ;    limited  Chronic  consolidation  of 

tion. 

obstruction      to 

to  a  spot  in  one 

the  lung,  or  infiltration 

the  entry  of  air 

lung,    or    appa- 

with tubercle  or  other 

into  the  part  in 

rent  over  entire 

morbid    product    in  a 

which  it  exists. 

of  both  lungs. 

limited  space. 

Vesicular  emphysema. 

Pneumonia. 

Previous  to  engorge- 

ment. 

After  resolution. 

Pulmonary  cedema. 

Pulmonary  apoplexy. 

Imperfect      respiratory 

movements  from  para- 

lysis. 

b.  Intermittent 

Pleurodynia. 

Pleurisy. 

Dry  stage. 

Stage  of  plastic  exuda- 

tion. 

Spasm  of  the  glottis. 

Spasmodic  asthma. 

Foreign  bodies  in  the  air 

passages. 

2.  DEEP-SEATED  VAHIETT. 

Pleurisy,  period  of  lami- 

nar effusion. 

Hydrothorax  to  a  mode- 

rate extent. 

Pneumothorax  to  a  mo- 

derate extent. 

Suppressed    re- 

Existence    of     a 

Variable;  the  whole 

Complete  obliteration  of 

spiration. 

complete        ob- 

or part  only  of  a 

a  bronchus  by  any  of 

struction   to  the 

lung. 

the  causes  above  enu- 

entry of  air  into 

merated.       (Plug      of 

the       part      in 

hardened     mucus     in 

which  it  exists. 

large    bronchus  ;    An- 

dral.) 

In  very  rare  cases,  infil- 

tration of  the  lung  with 

tubercle,  "  matter  of  in- 

duration," or  other  mor- 

' 

bid  productions.* 

In  rare  cases  of  vesicular 

emphysema. 

Extremely  thick  plastic 

matter  in  pleura. 

Pleurisy,  with  abundant 

effusion. 

*  [It  is  probable  that  the  re- 

spiratory   murmurs   are    ac- 

;ually  more  or  less  entensive- 

y  suppressed  in   almost  all 

cases  of  this  class;  but  it  is, 

"or  obvious  reasons,  in  rare 

instances  only  that  the  sup- 

)ression  can  be  detected.] 
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Name  of  the  sign. 

Physical  cause  of  the 

Ordinary  seat  of  the 

Diseases  in  which  it  is  ob- 

sign. 

sign. 

served. 

Suppressed    re- 
spiration. 

Existence      of     a 
complete        ob- 

Variable; thewhole 
or  part  only  of  a 

Hydrothorax. 
Pneumothorax,       when 

struction  to  the 

lung. 

considerable. 

entry  of  air  into 

Bronchitis. 

the  part  in 
which  it  exists. 

, 

Spasmodic  asthma;  dur- 
ing very  intense  parox- 

ysms. 

Pulmonary  apoplexy,  if 

extensive. 

Incomplete     re- 

Some mode  of  par- 

Lower parts  of  the 

f  Spasmodic   asth- 

spiration. 

tial    obstruction 

chest  ;        infra- 

ma. 

to   the   entry  of 

mammary,  infra- 

i     . 

Hepatization     of 

air,    not    accu- 

axillary and  in- 

Vi 

c  o 

thelower  portion 

rately  defined. 

fra-scapular  re- 

.§'3 

of  the  lung. 

gions. 

c3  ^ 

•  Movable  plug  of 

'a,a 

tough  mucus  in 

c  .U 

bronchi. 

i—  i    O 

Certain  cases  of 

*"* 

incipient    pleu- 

.   .  . 

risy. 

^  i 

Bronchitis     with 

11 

much     obstruc- 

fi-3 

tion  of  tubes. 

Pleuritic  effusion 

22  § 

with  dilatationof 

"-•  '3 

.  fS 

side. 

(M 

Jerking  respira- 

Interference   with 

Entire  of  one  side 

f  Incipient 

tion. 

continuous     ex- 

or infra-clavicu- 

pleurisy. 

pansion  of  chest, 

lar  region  only. 

General  j-  Pleurodynia. 

either  from  pain 

|  Spasmodic 

or,  under  certain 

I  asthma. 

circumstances, 

f  Certain  cases  of  tu- 

from    the    pre- 

berculous  infiltra- 

sence of  pleuri- 

tion   [with    corre- 

tic adhesion. 

1  }• 

sponding  pleuritic 

adhesion.] 

£     Certain    cases     of 

chronic      pleurisy 

.  with  adhesion. 

Divided  respira- 

Permanently    dis- 

Central   parts    of 

Very 

extensive  emphy- 

tion. 

tended   state    of 

lung. 

setna. 

the  air  cells  in- 

terfering whh  ex- 

pulsion of  air  in 

expiration. 

Harsh     respira- 

Condensation     or 

Infra-clavicular 

Incipient  tuberculization 

tion. 

rarefaction       of 

regions  in  tuber- 

of lung. 

pulmonary  sub- 

culous cases;  va- 

Dry bronchitis. 

stance,  and  dry- 

riable  in  others. 

Vesicular  emphysema. 

ness  of  the  mu- 

Chronic pulmonary  con- 

cous membrane 

solidation. 

of  the  bronchi. 

Dilatation  of  bronchi. 

Incipient  cancerous  in- 

filtration of  lung. 

Lungs      slightly     com- 

pressed by  plastic   or 

AUSCULTATION. 
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Name  of  the  sign. 

Physical  cause  of  the 

Ordinary  seat  of  the 

Diseases  in  which  it  IE  ob- 

sign. 

sign. 

served. 

Harsh     respira- 

Condensation     or 

Infra-clavicular 

tuberculous   matter   in 

tion. 

rarefaction       of 

regions  in  tuber- 

the pleura. 

pulmonary  sub- 

culous cases;  va- 

Pneumonia,   period    of 

stance,  and  dry- 

riable  in  others. 

resolution. 

ness  of  the  mu- 

(•Underneath 

cous  membrane 

1    laminar  ef- 

of  the  bronchi. 

|    fusion. 

Above  gravi- 

Pleurisy,      tating    effu- 

in  parts   i    sion. 

of  lung    [Beside    effu- 

sion with  di- 

latation. 

Compressed 

during     ab- 

• 

L  sorption. 

Pulmonary  apoplexy. 

Bronchial  respi- 

Condensation     of 

Same  as  harsh  re- 

Chronic pulmonary  con- 

ration. 

the     pulmonary 

spiration. 

solidation. 

substance. 

Incipient  tuberculization 

- 

of  lung. 

Dilatation  of  bronchi. 

Pulmonary  apoplexy. 

Incipient  cancerous   in- 

filtration of  lung. 

Pleuritic  effusion  ;  while 

unadvanced,     opposite 

the  seat  of  the  effusion; 

when  advanced,  oppo- 

site the  parts  not  sur- 

rounded with  fluid. 

Hepatization    of    mode- 

rate density  and  extent. 

Blowing  respira- 
tion :   diffused 

Considerable  con- 
densation of  pul- 

Upper and  middle 
parts     of      the 

Pneumonia;    stages    of 
hepatization. 

variety. 

monary         sub-      chest. 

Tubercles. 

stance      (acting 

Pleuritic  effusion,  rare. 

principally  upon 

Dilatation  of  bronchi. 

the          smaller 

Chronic  pulmonary  con- 

bronchi.) 

solidation. 

^ 

Cancerous    disease     of 

lung  or  pleura. 

Blowing    respi- 
ration :    tubu- 

Extremely    dense 
solidification,  by 

Middle  and  rarely 
upper    parts   of 

Pneumonia,  stages  of  he- 
patization. 

lar  variety. 

which      minute 

the  chest. 

Pulmonary  abscess;  pus 

bronchi     oblite- 

retained. 

rated  and  sound 

Solid  adventitious  mass 

transmitted     di- 

in     pleura,     pressing 

rectly  from  large 
ones. 

down  tissue  of  lung  to- 
wards bronchi. 

60 


DIAGNOSIS  OF  DISEASES  OF  THE  LUNGS. 


Name  of  the  sign. 

Physical  cause  of  the 

Ordinary  seat  of  the 

Diseases  in  -which  it  is  ob- 

sign. 

sign. 

served. 

Cavernous     re- 

Passage     of     air 

Summit  of  one  or 

1  Tuberculous    excava- 

spiration. 

through   an  un- 

both lungs. 

\    tion. 

natural     hollow 

Centralpartoflung 

f  Extensive  dilatation  of 

space  in  the  in- 

most commonly. 

\    bronchi. 

terior  of  the  lung. 

'  Abscess. 

i 

Sphacelus. 

Communica- 

tion of  pus 

containedin 

pleura      or 

elsewhere 

Indifferently  in  any 

Excava- 

with   bron- 

part  of  the  lung. 

tion  from  )    chi  ;    some 

destruction 

of  sub- 

- 

stance     at- 

tending. 

Softening  of 

cancer. 

Pulmonary 

apoplexy. 

Amphoric  respi- 
ration. 

A  very  large  space 
empty  or  nearly 

Lalero-posterior 
part    at  central 

1.  Broncho-pleural    fis- 
tula, produced  by  — 

so,     within    the 

height  on  either 

a.  Rupture    from    lung 

chest,  and  com- 

side most  com- 

into pleura  of  — 

municating  by  a 

monly;    rare  at 

Tubercle. 

moderately  wide 

the  upper  part  of 

Sphacelated  tissue. 

opening  with  the 

the    chest  ;    ex- 

Emphysematous vesi- 

air   passages,  — 

tremely  rare   at 

cles.  (Very  rare.) 

that     communi- 

the base  of  the 

b.  Passage  from  pleura 

cation    existing 

lung. 

into  bronchi  of  — 

above   the  level 

Pus,  formed  in  pleura 

of  any  fluid  pre- 

(empyema). 

sent  in  the  space 

Pus,   conveyed    from 

referred  to. 

other  parts. 

2.  Excavation   of  large 

size  in  the  lung,  from 

Tuberculous  disease. 

Sphacelus. 

Abscess. 

It  is  possible   that  eva- 

cuation 

of   cancerous 

matter   from   the   lung 

' 

might  occur  to  "a  suffi- 

cient amount   to  give 

rise  to  amphoric,  respi- 

ration,   but    this    has 

never  been  observed.] 

RHONCHI. 

We  have  hitherto  considered  the  sounds  produced  by  the 
passage  of  the  air  to  and  fro  in  the  lungs,  and  we  found  that 
the  varieties  of  these  sounds  depend  on  the  size  of  the  tubes, 
and  on  the  force  with  which  the  air  strikes  against  their  sides  and 
angles,  and  that  they  may  be  shortened  or  stopped  by  various  kinds 
of  obstruction.  We  have  now  to  describe  a  class  of  novel  sounds 
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which  arise  from  partial  obstructions  to  the  passage  of  the  air ;  ob- 
structions which  permit  the  air  to  pass,  but  not  without  such  a 
resistance  as  causes  an  increased  and  modified  sound.  Thus,  if  a 
bronchial  tube  be  narrowed  by  the  swelling  of  its  membrane,  or 
by  mucus  secreted  by  it,  the  air  will  pass  through  the  narrowed 
portion  with  increased  velocity  and  increased  resistance ;  and 
hence  the  sound  is  changed  from  a  simple  breathing  or  blowing  to 
a  louder  wheezing,  bubbling,  whistling  or  snoring,  according  to 
the  nature  of  the  obstruction.  These  new  sounds  Laennec  called 
rales  or  rattles.  We  prefer  the  Latin  term  rhonchus,  (which  is 
from  the  Greek  poy*oj,)  as  more  expressive  ;  and  it  has  been 
adopted  by  most  English  writers.  If  there  were  one,  it  would  be 
desirable  to  use  an  English  word,  for  nothing  injures  the  purity  of 
a  language  more  than  the  introduction  of  foreign  terms. 

The  rhonchi  may  be  divided  into  the  dry  and  the  humid,  ac- 
cording as  the  impediments  that  produce  them  are  solid  or  liquid. 

Of  the  dry  rhonchi  there  is  the  sibilant  or  whistling  rhonchus, 
which  is  sufficiently  described  by  its  name,  and  may  generally  be 
imitated  by  whistling  between  the  teeth.  It  is  produced  by  the 
passage  of  air  through  a  small  and  somewhat  circular  aperture ; 
and  this  aperture  may  be  formed  by  a  slight  obstruction  of  a  small 
tube,  or  by  a  greater  obstruction  in  tubes  of  larger  size.  It  gene- 
rally occurs  in  tubes  narrowed  by  swelling  of  their  mucous  and 
submucous  coats,  such  as  occurs  in  the  early  stage  of  acute  bron- 
chitis ;  but  it  is  heard  also  in  asthma,  where  the  tubes  are  congested 
and  constricted  by  the  spasmodic  contraction  of  their  circular  fibres ; 
and  it  may  happen,  also,  when  viscid  mucus  clings  to  and  dimi- 
nishes the  calibre  of  the  tubes. 

The  sonorous  rhonchus  is  a  snoring,  humming  or  droning  sound, 
and  may  vary  in  loudness  or  key,  from  an  acute  note,  like  that  of 
a  gnat,  down  to  the  grave  tone  of  a  violoncello  or  bassoon.  It 
must  be  produced  by  an  obstruction  leaving  a  flattened  aperture, 
the  lips  of  which,  or  the  moisture  on  them,  yield  to  the  passing 
air  with  a  vibrating  resistance.  Partial  swelling  of  the  sides  of 
a  tube,  particularly  at  its  bifurcation,  a  pellet  of  tough  mucus  in 
it,  or  external  pressure  on  it,  may  cause  such  a  flattened  opening 
within  the  tube ;  and  the  sound  in  question,  therefore,  occurs  in 
various  forms  of  bronchitis,  and  often  accompanies  tumours  which 
press  on  the  bronchial  tubes.  When  caused  by  tough  phlegm, 
coughing  generally  changes  or  removes  it ;  when  from  the  other 
causes,  it  is  generally  more  permanent.  When  quite  permanent, 
it  usually  depends  on  the  pressure  of  a  tumour,  or  some  deposit 
outside  the  tube.  The  key  or  note  depends  chiefly  on  the  size  of 
the  aperture  left :  when  this  is  small,  the  note  is  high ;  when  large, 
it  is  more  of  a  bass :  from  this  may  be  inferred,  that  the  latter  can 
have  its  seat  only  in  the  large  tubes ;  but  as  a  more  considerable 
obstruction  may  flatten  their  calibre  to  the  smallest  size,  these  may 
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also  be  the  seat  of  the  acute  notes.  Almost  every  variety  of  this 
rhonchus  may  be  imitated  by  blowing  between  the  lips  moistened 
with  saliva,  and  almost  closed. 

There  is  another  rhonchus,  which  may  be  called  the  dry  mucous, 
because  it  is  produced  by  a  pellet  of  tough  mucus  obstructing  a 
tube,  and  yielding  to  the  air  only  in  successive  jerks,  which  cause 
a  ticking  sound  like  that  of  a  click- wheel.  When  the  air  is  driven 
very  fast,  these  click-sounds  pass  into  a  continuous  note,  and  con- 
stitute the  sonorous  rhonchus.  Sometimes,  again,  particularly  in 
inspiration,  the  click-sound  suddenly  stops,  the  tough  mucus  being 
forced  into  a  smaller  tube,  which  it  completely  closes,  and  may 
not  be  dislodged  again,  but  by  dint  of  forcible  coughing. 

[Dry  crackling  rhonchus  is  composed  of  a  succession  of  minute, 
dry,  short,  sharp,  crackling  sounds,  few  in  number,  rarely  exceed- 
ing three  or  four  in  a  respiration,  limited  to  inspiration,  persistent, 
when  fully  developed,  conveys  to  the  ear  the  impression  of  being 
evolved  at  a  distance  from  the  ear,  and  passes,  at  a  variable  period, 
into  the  humid  crackling.  It  is  met  with  in  the  earliest  stages  of 
phthisis,  in  about  nine-tenths  of  the  cases,  according  to  Fournet. 
It  has  been  investigated  with  great  care  by  Fournet.  It  is  gene- 
rally heard  at  the  summit  of  the  lungs,  but  when  heard  lower 
down  indicates  that  the  summit  is  already  considerably  diseased.] 

Now,  as  any  of  these  rhonchi  may  be  produced  in  only  one  tube 
and  yet  be  very  loud,  it  is  not  to  be  supposed  that  they  are  im- 
portant in  proportion  to  the  noise  they  make.  It  is  rather  when 
they  are  permanent,  or  when  several  of  them  are  heard  at  once  in 
different  parts  of  the  lungs,  that  they  bespeak  disorder  that  may 
be  serious,  either  from  its  continuance  or  from  its  extent. 

The  humid  rhonchi  depend  on  the  passage  of  air  in  bubbles 
through  a  liquid  in  the  lungs,  and  their  varieties  are  produced  by 
differences  in  the  size  of  the  tubes,  and  in  the  nature  and  quantity 
of  the  liquid,  which  cause  varieties  in  the  bubbling  sound.  A 
bubble  is  a  portion  of  air  contained  and  slightly  compressed,  by  a 
thin  film  of  liquid,  which  preserves  its  integrity  by  its  molecular 
or  aggregative  attraction  ;  when  this  attraction  is  overcome  by  the 
gravitation  of  the  liquid,  the  motion  of  the  air,  or  any  other  dis- 
turbing cause,  the  bubble  bursts ;  as  it  bursts,  the  air  from  it, 
slightly  expanding,  gives  to  the  adjacent  air  an  impulse  which,  if 
forcible  enough,,  produces  sound.  In  the  bubbling  passage  of  air 
through  a  liquid,  the  air  is  the  moving  body,  the  liquid  gives  the 
resistance ;  and  in  proportion  as  these  are  strongly  and  suddenly 
opposed  to  each  other,  the  louder  will  be  the  sound  produced.  If 
the  air  pass  with  force,  it  makes  most  noise  in  a  liquid  of  some 
tenacity,  which  offers  it  most  resistance  ;  but  if  it  move  slowly, 
such  tenacity  may  retard  the  breaking  of  the  bubbles,  and  there- 
fore diminishes  the  sound.  Again,  air  passing  through  a  liquid 
in  large  tubes,  gives  most  sound  when  the  liquid  is  thin,  because 
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the  bubbles  form  and  burst  quickly ;  but  in  passing  through  very 
small  tubes,  air  causes  more  sound  with  a-  rather  viscid  liquid, 
which,  adhering  to  the  tubes,  is  not  carried  before  the  air  so  readily 
as  one  of  a  thinner  nature.  This  rule  is  applicable  to  bubbling 
sounds  or  rhonchi  heard  in  the  chest. 

The  mucous  rhonchus  may  be  heard  in  the  large  and  smaller  bron- 
chi down  to  the  size  of  a  crow's  quill ;  and  in  these  tubes  its  gurgling 
or  crackling  presents  different  degrees  of  coarseness.  It  is  an 
irregular  and  varying  sound,  composed  of  unequal  bubbles,  and 
often  interspersed  with  some  wrhistling,  chirping,  or  hissing  notes. 
Its  most  common  cause  is  acute  bronchitis,  which,  after  its  onset, 
is  attended  with  a  secretion  of  liquid  mucus  into  the  bronchial 
tubes  ;  and  the  passing  of  the  sibilant  and  sonorous  rhonchi  of  the 
first  or  dry  stage  into  the  bubbling  of  the  second  or  secreting  stage, 
is  often  marked  by  a  curious  combination  of  chirping  and  cooing 
notes,  like  those  of  birds  in  a  bush. 

When  there  is  a  little  liquid  in  the  smaller  bronchi,  the  bub- 
bling or  crackling  is  more  regular,  although  the  sound  is  weak, 
and  is  sometimes  only  a  roughness  added  to  the  ordinary  respi- 
ratory murmur.  This  is  the  submucous  rhonchus,  [which  is  a 
variety  of  the  mucous.]  It  may  result  from  slight  degrees  of  bron 
chitis,  and  owes  its  importance  only  to  its  being  permanently 
present  when  such  slight  inflammation  is  constantly  kept  up  by 
the  irritation  of  adjacent  tubercles  in  an  incipient  state. 

When  there  is  more  liquid,  not  viscid,  in  the  smallest  tubes  and 
terminal  cells,  the  rhonchus  has  a  still  more  crepitating  character, 
and  resembles  that  heard  on  applying  the  ear  near  the  surface  of  a 
liquid  slightly  effervescing,  such  as  champagne  or  bottled  cider. 
This  is  the  subcrepitant  rhonchus,  which  is  heard  in  rederaa  of  the 
lungs,  humid  bronchitis,  and  other  affections  in  which  liquid  and 
air  occupy  the  extreme  tubes,  and  are  forced  through  each  other 
in  the  motions  of  breathing. 

But  the  most  perfect  and  equal  crackling  is  that  of  peripneu- 
mony,  and  is  therefore  called  the  crepitant  rhonchus ;  it  exactly 
resembles  the  sound  produced  by  rubbing  slowly  and  firmly  be- 
tween the  finger  and  thumb  a  lock  of  one's  hair  near  the  ear.  WTe 
believe  that  this  sound  depends  on  the  forcible  passage  of  air 
through  a  little  viscid  mucus  in  the  finest  tubes,  narrowed  by  con- 
gestion and  deposit  around  them,  but  we  shall  have  occasion  to 
investigate  this  subject  under  the  head  of  PNEUMONIA. 

[Crepitant  rhonchus,  is  of  two  kinds,  primary  and  redux, — the 
one  accompanying  the  development,  the  other  the  resolution  of 
hepatization.  Primary  crepitation  is  composed  of  an  immense 
number  of  dry,  small,  sharp,  crackling  sounds,  very  similar, 
evolved  with  great  rapidity,  and  in  puffs,  co-existent  with  inspi- 
ration and  persistent.  Redux  crepitation. is  somewhat  more  moist 
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and  bubbling,  never  occurs  in  sudden  puffs,  irregular  and  dis- 
similar. 

Humid  crackling,  is  a  rhonchus  composed  of  a  series  of  crepi- 
tations having  a  humid  character,  few  in  number,  of  moderate 
occurring  with  both  respiratory  murmurs;  passes  into  the 


size, 


mucous;  it  is  most  distinct  and  regular  in  inspiration. 
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Name  of  the  sign. 

Physical  cause  of  th 
sign. 

Ordinary  seat  of  the 
sign. 

Diseases  in  which  it  is  ob- 
served. 

Dry    crackling 
rhonchus. 
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not  yet  been  de- 
tected as  a  pri- 
mary   condition 
in     those     rare 
cases  in  which 
tuberculization 
commences    in- 
feriorly. 

Unsoftened  tubercle,  &c. 

Crepitant   rhon- 
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accordingas  this 
is  idiopathic  or 
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True  sub-crepi- 
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Summit  of  either 
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Middle    height    of 
both,    or    more 
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[When  the  bronchial  tubes  become  enlarged  by  disease,  or  when 
morbid  cavities  are  formed  by  the  destruction  of  portions  of  the 
lung,  the  bubbling  of  air  through  liquid  in  them  is  of  the  coarsest 
kind ;  it  is  quite  gurgling,  and,  if  the  liquid  be  scanty,  has  a 
hollow  character ;  it  is  called  cavernous  rhonchus. 


Name  of  the  sign. 

Physical  cause  of  the 
sign. 

Ordinary  seat  of  the 
sign. 

Diseases  in  which  it  is  ob- 
served. 
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Of  all  these  different  rhonchi,  we  may  repeat  what  we  said  of 
the  morbid  sounds  of  respiration,  that  they  may  occupy  the  whole 
of  the  respiratory  movements,  or  be  confined  to  part  of  them. 
Thus,  an  obstruction  which  is  sufficient,  at  the  commencement  of 
inspiration,  to  cause  a  rhonchus,  may  be  insufficient  when  the 
tubes  are  dilated  by  the  distension  of  a  full  breath,  or  there  may 
be  the  converse ;  an  obstruction  which  is  total  in  low  degrees  of 
respiration,  and  stops  all  sound,  in  forced  or  extensive  efforts,  as 
in  coughing,  occasions  a  rhonchus.  This  suggests  to  us  the  pro- 
priety of  using  these  different  degrees  of  respiration  to  test  the 
nature  and  extent  of  bronchial  obstructions.  It  may  also  be 
inferred  from  what  has  been  said,  that  the  different  stages  and 
degrees  of  force  in  respiration  may  change  the  note  of  the  different 
rhonchi,  and  thus  produce  such  a  variety  as  that  which  we  hear 
in  the  chests  of  some  catarrhal  and  asthmatic  patients.  Laennec 
used  to  call  this  combination  of  piping  sounds  rhonchus  canorus. 
It  may  be  readily  conceived,  too,  that  these  several  rhonchi  may 
be  variously  combined,  or  exist  at  the  same  time  in  different  parts 
of  the  lung,  and  give  rise  to  numerous  combinations  which  it  is 
needless  to  dwell  on.  It  has  been  stated  that  the  loudness  of  a 
sonorous  or  sibilant  rhonchus  is  no  proof  of  the  severity  of  the 
disease ;  nor  is  the  fact  of  its  being  audible  over  the  whole  chest, 
unless  the  respiratory  murmur  be  at  the  same  time  absent  or  very 
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feeble  in  parts.  But  the  presence  of  the  bubbling  or  crepitant 
rhonchi  does  imply  mischief  proportioned  to  its  extent ;  and  if  they 
are  heard  over  a  large  space,  and  accompanying  the  whole  act  of 
respiration,  diminishing  or  destroying  the  natural  murmur,  they 
denote  disease  of  a  very  serious  character,  because,  as  our  hearing 
informs  us,  there  is  an  obstructing  liquid  in  the  tubes  where  there 
ought  to  be  only  air,  and  the  function  of  respiration  must  be  injured 
in  proportion.  • 

AUSCULTATION  OF  THE  VOICE.  We  now  proceed  to  examine 
another  class  of  sounds — those  of  the  voice  as  transmitted  through 
the  chest.  We  have  found  that  the  sounds  of  respiration,  which 
are  chiefly  produced  by  air  passing  in  the  lungs,  are  transmitted 
to  the  air  on  the  surface  of  the  chest.  In  like  manner  the  sounds 
of  the  voice,  which  are  strongly  communicated  to  the  same  air, 
are  transmitted  modified  by  the  size  of  the  tubes,  and  the  nature 
of  the  substance  through  which  they  pass ;  and  thus  these  sounds 
also  become  signs  of  the  condition  of  the  organs  that  transmit 
them. 

On  applying  the  ear  to  the  throat  or  upper  part  of  the  sternum 
of  an  individual  whilst  he  is  speaking,  the  voice  is  heard  so  loud 
that  it  seems  as  if  he  were  speaking  into  the  ear,  only  the  articu- 
lation is  not  so  distinct.  The  reason  of  this  is  obvious:  the  sound 
of  the  voice,  although  originating  in  the  vibration  of  the  glottis, 
is  propagated  to  the  air  above  and  below  it;  that  below  being 
pent  up,  is  not  heard  without  bringing  the  ear  into  contact  with 
the  parts  where  the  tubes  run,  and  it  there  resounds  with  all  its 
force.  This  is  called  tracheophony,  or  the  natural  tracheal  voice. 

But  when  the  trachea  divides  and  subdivides,  there  is  riot  only 
a  division  of  the  sound  into  smaller  tubes,  and  a  consequent  diffu- 
sion of  it  and  reduction  of  its  strength,  but  at  this  division  the 
tubes  plunge  into  the  spongy  tissue  of  the  lung,  which,  as  we 
have  before  found,  is  a  bad  conductor,  and  tends  to  stop  the  sound. 
Hence  over  the  chief  bronchial  ramifications,  on  each  side  of  the 
upper  part  of  the  sternum,  at  and  between  the  scapula?  and  in  the 
axillse,  the  voice  is  still  heard,  but  more  diffused  and  distant  than 
at  the  throat  and  sternum,  and  the  articulation  is  still  less  distinct. 
This  is  natural  bronchophony,  or  bronchial  resonance. 

In  other  parts  of  the  chest,  as  the  voice  gets  into  the  finer  tubes 
with  their  more  flaccid  coats  and  minute  cells,  its  vibrations  are 
either  choked  and  destroyed,  or  in  some  parts  they  may  be  trans- 
mitted across  the  tissue  to  the  parietes  in  merely  an  obscure 
diffused  fremitus.  This  may  be  called  the  pectoral  fremitus,  or 
vibration.  It  may  also  be  felt  by  the  hand  applied  to  the  chest. 
Before  describing  the  modifications  of  these  sounds  by  disease,  we 
must  notice  some  natural  varieties  and  their  physical  causes. 

Natural  bronchophony,  or  the  vocal  resonance  in  the  bronchial 
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tubes,  is  most  distinct  in  thin  persons  with  a  high  or  treble  voice, 
as  in  females  and  children :  shrill  or  treble  notes  penetrate  further 
into  the  small  tubes,  because  their  vibrations  are  less  extensive, 
and  need  less  room  than  those  of  deeper  tone.  This  may  be 
understood  on  observing  the  different  vibrations  of  the  cords  of  a 
musical  instrument:  the  motions  of  the  treble  cords  are  short  and 
quick,  so  as  to  be  scarcely  visible,  whilst  those  of  the  bass  are 
long  and  quite  distinct.  So  in  a  person  with  a  bass  voice,  the 
sound  will  hardly  pass  into  the  subdivisions  of  the  tubes,  and 
there  will  be  little  or  no  bronchophony :  but  if  the  voice  be  strong, 
it  will  not  be  entirely  lost,  for  it  will  pass  across  the  whole  spongy 
tissue,  and  throw  it  all,  more  or  less,  into  a  diffused  vibration, 
which  may  be  heard  and  felt  in  many  parts  of  the  chest  in  the 
character  of  pectoral  fremitus.  We  find,  then,  that  treble  tones 
give  more  of  bronchophony,  and  bass  ones  more  of  the  pectoral 
fremitus.  The  same  occurs  with  the  morbid  sounds ;  and  if  we 
can  get  our  patients  sometimes  to  change  their  tone  of  voice,  we 
may  thereby  more  effectually  test  the  condition  of  their  pectoral 
organs. 

Now,  as  with  corresponding  varieties  of  respiratory  sound,  so 
with  these  sounds  of  the  voice,  they  become  signs  of  disease  when 
they  are  heard  out  of  their  proper  places.  To  know  what  these 
proper  places  generally  are,  it  is  necessary  to  study  the  anatomical 
disposition  of  the  tubes,  and  tissue  of  the  lungs  in  the  different 
regions.  But  there  is  another  standard  more  applicable  to  indi- 
viduals, viz.,  comparison  between  the  two  sides  of  the  chest.  As 
there  is  an  approach  to  symmetry  in  the  structure  of  the  two  sides, 
so  there  is,  in  health,  a  general  correspondence  between  their 
sounds  ;  and  as  disease  scarcely  ever  affects  both  sides  at  the  same 
time  in  the  same  degree,  it  will  make  the  phenomena  of  one  side 
to  differ  from  those  of  the  other.  For  example,  if  under  one  cla- 
vicle the  voice  resound  loudly,  whilst  it  is  scarcely  heard  under 
the  other,  it  is  certain  that  there  is  some  physical  difference  be- 
tween the  two  sides  that  does  not  exist  naturally ;  or  if  below  the 
third  rib  in  front  there  be  heard  the  tubular  or  bronchial  voice, 
which  is  generally  confined  to  the  immediate  neighbourhood  of 
the  large  bronchi,  it  may  be  inferred  that  there  is  an  altered  con- 
dition of  the  parts.  Let  us  inquire  what  alterations  will  change 
the  natural  disposition  of  the  sounds. 

An  increase  in  the  density  of  the  pulmonary  tissue  by  a  solid  or 
liquid  effusion,  or  even  extensive  sanguineous  congestion  in  it, 
will  improve  its  conducting  power,  and  enable  it  to  transmit  from 
the  bronchial  tubes  the  vocal  sounds  which  they  receive  from  the 
trachea.  This  is  morbid  bronchophony,  and  it  is  usually  accom- 
panied with  bronchial  respiration:  If,  then,  the  voice  be  heard 
resounding  in  a  part  of  the  chest  where  it  is  not  usually  heard,  it 
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may  be  suspected  that  the  lung  is  in  some  way  increased  in  den- 
sity;  but  this  is  not  certain  until  it  be  tested  by  further  means,  for 
there  is  another  change  which  may  also  increase  the  vocal  reso- 
nance of  a  part.  If,  instead  of  the  sound  being  better  conducted 
from  within,  it  is  increased  in  strength  and  extent  by  an  enlarge- 
ment of  the  bronchial  tubes,  it  may  then  be  heard  in  situations 
where  it  does  not  naturally  reach  the  walls  of  the  chest.  In  both 
cases  it  may  more  or  less  resemble  the  natural  bronchophony 
heard  near  the  top  of  the  sternum,  and  between  the  scapula? ;  but 
it  often  presents  considerable  modifications.  Thus,  when  trans- 
mitted from  the  middle-sized  bronchi,  it  comes  rather  as  diminu- 
tived  bits  of  voice  than  as  articulate  words  ;  and  for  reasons  before 
mentioned,  low  tones  are  not  transmitted ;  so  that  if  the  patient 
varies  his  cadence,  some  words  are  heard  and  others  not.  When 
arising  from  dilated  air-tubes,  or  when  transmitted  from  the  larger 
tubes,  the  resonance  is  more  noisy  and  continued,  varying  less 
with  the  tone  of  the  voice.  If  the  air-cells  over  the  resonant  tubes 
be  still  open,  the  sound  will  be  diminished  when  they  are  dilated 
by  a  full  inspiration,  because  they  then  tend  to  intercept  it  more. 
The  loudest  bronchophony  is  caused  where  the  middle  and  upper 
lobes  of  the  lung  are  pressed  against  some  part  of  the  walls  of  the 
chest  by  a  liquid  effusion  in  the  pleura,  which  cannot  displace  the 
lung  from  that  part,  because  it  is  bound  to  it  by  old  adhesions. 

But  what  modifies  the  transmitted  voice  in  the  most  remarkable 
manner,  is  a  thin  layer  of  liquid  between  the  lung  and  the  walls 
of  the  chest.  The  liquid  is  thrown  by  the  vocal  resonance  of  the 
lung  into  a  state  of  irregular  vibration,  which  causes  it  to  transmit 
the  voice  in  a  broken  tremulous  manner,  so  that  it  sounds  to  the 
ear  outside  like  the  bleating  of  a  goat.  Hence  Laennec  called  it 
tegophony  (atyoj  $ WM?).  It  may  be  produced  simply  by  liquid  in 
the  pleural  sac,  without  disease  of  the  lung ;  for  the  compression 
of  the  pulmonary  tissue  caused  by  the  liquid  is  enough  to  enable 
the  lung  to  transmit  the  voice  from  the  bronchial  tubes  within  it. 
When  the  lung  is  consolidated  also  by  disease,  the  vocal  resonance 
is  stronger,  and  there  is  a  loud  bronchophony  mixed  with  the 
bleating  voice,  constituting  a  kind  of  double  or  buzzing  voice, 
which  Laennec  compared  to  that  performed  in  the  exhibition  of 
Punch. 

There  is  yet  another  kind,  which  may  be  called  the  perfection 
of  vocal  resonance  in  the  chest.  When  a  cavity  is  formed  in  the 
lung  by  the  emptying  of  a  vomica  or  abscess  through  the  air-tubes, 
the  voice  passes  from  these  tubes  into  it ;  and  if  the  communi- 
cation be  free,  the  voice  may,  by  the  ear  applied  outside,  be  heard 
in  the  cavity  as  distinct  as  it  is  in  the  trachea.  This  is  pecto- 
riloquy — not  only  voice,  but  speaking  in  the  chest.  When  the 
cavity  is  near  the  surface,  of  moderate  size,  and  opens  freely  into 
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a  large  air-tube,  the  phenomenon  is  most  perfect,  and  then  sounds 
exactly  as  if  a  patient  spoke  into  the  ear :  this  is  limited  to  the 
spot  where  the  cavity  lies,  which  is  thus,  as  it  were,  a  little  island 
of  voice,  and  is  a  sure  sign  of  a  cavity.  The  sound  of  broncho- 
phony  is  often  louder,  but  then  it  is  more  diffused,  and  there  is  less 
distinctness  in  the  words.  We  shall  enter  further  into  these  dis- 
tinctions when  we  treat  of  the  lesions  of  which  they  are  signs. 

When  the  cavity  is  large,  and  the  opening  into  it  small,  the 
voice  may  not  fully  enter  it ;  but  there  may  be  a  tinkling  or  hol- 
low reverberation  in  it,  like  that  in  a  phial.  This  is  an  echo  mo- 
dified by  repeated  reflection,  and  constituting  a  separate  note.  It 
is  called  amphoric  resonance,  or  metallic  tinkling,  according  to  the 
character  of  the  sound.  It  may  be  produced  in  the  cavity  left  by 
a  large  vomica  or  abscess,  or  by  several  of  these  running  together ; 
but  its  more  common  seat  is  the  sac  of  the  pleura,  into  which  the 
air  has  entered  through  a  fistulous  opening  from  the  lung.  This 
being  the  resonant  or  echoing  cavity,  it  is  plain  that  not  the  voice 
only,  but  the  breathing  and  cough  also,  especially  if  they  be  ac- 
companied by  a  bubbling  through  the  fistula,  will  have  more  or 
less  of  this  tinkling  or  bottle  sound. 

Besides  these  various  positive  phenomena  of  the  voice,  the  ab- 
sence of  the  vocal  fremitus  is  sometimes  a  valuable  sign.  It  has 
been  stated  that  this  pectoral  fremitus  can  be  felt  as  well  as  heard. 
On  applying  the  hands,  one  on  each  side  of  a  healthy  chest,  the 
vibrations  may  be  felt  nearly  alike  on  both  sides.  Liquid  in  the 
pleura  will  generally  more  or  less  destroy  this  fremitus ;  and  the 
difference  which  it  produces  between  the  two  sides  is  often  a  very 
valuable  sign  of  the  presence  of  liquid.  Consolidation  of  the 
lung,  again,  will  increase  the  vibrations,  or  make  them  even 
stronger  over  the  bronchial  tubes.  In  cases  where  one  side  is 
quite  dull  on  percussion,  we  may  often  thus  easily  distinguish 
whether  the  dulness  is  caused  by  consolidated  lung  or  liquid  in 
the  pleura,  which  is  a  point  of  great  importance. 


[Name  of  the  sign. 

Physical  cause  of  the 
sign- 

Ordinary  seat  of  the 
sign. 

Diseases  in  which  it  is  ob- 
served. 

Weak  vocal  re- 
sonance. 

Diminished  con- 
ducting powerof 
substance  of 
lung,  or  pre- 
sence of  non- 
conducting me- 
dium between 
the  lung  and  the 
walls  of  the 
chest. 

Anterior  surface  of 
either  side(espe- 
cially  the  left  ;) 
also  the  bases 
posteriorly. 

Atrophous  vesicular  em- 
physema. 
Pneumothorax. 

AUSCULTATION  OF  THE  VOICE. 
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Name  of  the  sign.    ] 

'hysical  cause  of  the    Ordinary  seat  of  the 

Diseases  in  •which  it  is  ob- 

sign. 

sign. 

served. 

Suppressed    vo- 

Presence,   in    the  Middle    height    of  Extensive     pneumotho- 

cal  resonance. 

cavity     of     the      chest. 

rax. 

pleura,  of  a  ma- 

terial incapable 

of  conducting  so- 

norous     vibra- 

tions (air.) 

Bronchophony. 

.  Unnatural  den- 

Summit. 

Tuberculous 

accumula- 

sity  of  the  pul- 

Base    posteriorly 

tion. 

monary     tissue 

commonly  ; 

f 

surrounding  the 

sometimes     the 

J  Pneumonia,  periods  of 

bronchi,        and 

summit. 

|    hepatization. 

forming  the  me- 

I 

dium    of  trans- 

' Period    of 

mission  between 

effusion, 

those  tubes  and 

laminar 

the    surface,  in 

and   gra- 

consequence  of 

vitating. 

which     density, 

Period    of 

the  substance  is 

absorp- 

rendered a  bet- 

tion with- 

ter conductor  of 

out    con- 

sound;    2.  pre- 

traction 

sence  of  an  in- 
durated adventi- 

Centralheightusu- 

•llv 

•^  Pleurisy,-; 

of  chest 
(Rare.) 

, 

tious    mass    in 

any. 

Period    oJ 

the  same   situa- 

absorp- 

tion; 3.  Enlarged 

tion  with 

caliber    of    the 

contrac- 

bronchi. 

tion      of 

chest. 

(Fre- 

quent) 

Pleuro-pneumonia. 

_  Dilatation 

of  bronchi. 

'Cancerous  disease  of 

lung  or  pleura. 

Tuberculous    masses 

Variable. 

in  pleura. 
•{  Pulmonary  apoplexy. 

rare. 

Chronic  consolidation 

of  lung. 

.  Pulmonary  oedema. 

JSgophony. 

A  thin  stratum  of 

The  neighbour- 

1 laminar  "^ 

liquid  compress- 

hood of  the  infe- 

Pleuri- 1  gra  vital-  >  effu- 

ing     the     lung, 

rior     angle     of 

sy,  pe-  f-ing,  ab-  j  sion 

and    commonly 

either     scapula 

riod  of  |  sorption.    (Re- 

(but  not  neces- 

(rarely of  both] 

J      dux.) 

sarily)   contain- 

and a  few  inches 

Hydrothorax. 

ed  in  the  pleura. 

on  the  side  in  a 

Hydropericardium    (ex- 

line   with    that 

tremely  rare.) 

point;    in    verj 

Pleuro-pneumonia. 

rare    cases    ex- 

Pneumonia. 

tending  towards 

the     nipple     in 

front 
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Name  of  the  sign. 

Physical  cause  of  the 
sign. 

Ordinary  seat  of  the 
sign. 

Diseases  in  which  it  is  ob- 
served. 

Pectoriloquy. 

The  existence  of  a 

Summit  of  one  or 

^  Tubercular  excava- 

hollow  space  in 

both  lungs. 

\     tion. 

the     lung,    pre- 
senting   certain 

Central  part  of 
lung  most  com- 

< Dilatation  of  bronchi. 

conditions    con- 

monly. 

£ 

ducive    to    free 

("Abscess. 

vibration. 

Indifferently  in  any 
part  of  the  lung. 

~)  Excava-    Sphacelus. 
V     tion     <  Pulmonary 
J    from          apoplexy. 

(.  Cancer. 

Amphoric  reso- 

The existence  of  a 

Same  as  amphoric  respiration. 

nance. 

large   cavity  in 

the    lung,  filled 

chiefly  with  air, 
and     communi- 

(p. 60.) 

cating  with  the 

bronchi. 

Metallic  tinkling 
and  echo. 

Central  height  la- 
terally or  poste- 

Pneumo-hydrothorax, 
with  bronchial  fistula. 

riorly,  whence  it 

Excavation  in  the  lung, 

y 

may  be    propa- 

with indurated  walls, 

gated  with  gra- 

of    extremely    large 

dually  diminish- 

size ;      especially    if 

ing  intensity  to 

multilocular,  and  con- 

the surrounding 

taining    about    equal 

parts;    may  be 

proportions  of  air  and 

heard   in   every 

fluid;   of  tuberculous 

part  of  the  chest. 

origin.    (Rare.) 

Pneumo-hydrothorai 

without  bronchial  fis- 

tula. (Extremelyrare.) 

Pneumothorax. 

PLEURAL  FRICTION  SOUND. — Besides  the  sounds  produced  by 
air  and  the  voice,  there  is  sometimes  one  produced  by  the  mo- 
tion of  the  lung  against  the  ribs.  The  lungs,  although  they 
nearly  follow  the  motions  of  the  chest,  do  not  move  quite  with  it, 
especially  in  the  lower  parts,  where  the  descent  of  the  diaphragm 
draws  the  lungs  downwards  whilst  the  ribs  are  rising.  But  in  the 
natural  condition,  the  surfaces  of  the  pulmonary  and  costal  pleura 
are  so  smooth,  and  so  well  lubricated  with  serum,  that  although 
there  is  motion,  there  is  not  resistance  enough  to  that  motion  to 
cause  sound.  But  if  these  surfaces  become  uneven  by  the  de- 
posit of  rough  matter  on  them,  or  by  an  irregular  distension  of 
the  tissue  by  solids  or  air  under  them,  there  may  then  be  a  rub- 
bing sound  with  the  motions  of  respiration ;  this  occurs  in  pleurisy 
and  emphysema  of  the  lung.  This  rubbing  sound  is  often  the 
more  evident  in  these  cases,  because  the  same  disease,  by  pre- 
venting the  proper  expansion  of  the  lung,  causes  less  harmony 
than  usual  between  its  motions  and  those  of  the  chest. 

Pleural  friction  sound  consists  of  superficial  jerks,  audible 
over  a  limited  space  generally;  varying  in  intensity ;  of  variable 
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duration ;  depending  on  the  freedom  of  the  surfaces  and  the  dila- 
tability  of  the  lungs,  ordinarily  dry,  heard  during  inspiration  and 
expiration,  never  heard  during  expiration  alone.  The  varieties 
into  which  it  has  been  divided  are  grazing,  rubbing,  grating,  and 
creaking — they  are  but  different  degrees  of  intensity  of  the  same 
sound.  The  latter  is  said  to  exist  by  Dr.  Walsh  at  the  apex  of 
tuberculous  lungs. 


Name  of  the  sign. 

Physical  cause  of  the 

Ordinary  seat  of  the 

Diseases  in  -which  it  is  ob- 

sign. 

sign. 

served. 

Grazing  friction 

Collision  of  the 

Variable  not  only 

Pleurisy  ;  period  of  sim- 

sound. 

pleural  surfaces, 

in  different 

ple    dryness    of    the 

which  have  lost 

cases,  but  from 

pleural  surfaces  ;  ge- 

their natural  po- 

day to  day  in  the 

nerally  tuberculous. 

lished     smooth- 

same subject. 

Robbing  friction 
sound. 

ness   and  slight 
humidity,      and 
become  more  or 

When  the  cause  is 
idiopathic  pleu- 
risy, the  central 

'  1.  Period  of 
plastic  exu- 
dation. 

less  rough  from 
the  deposition  of 
new  matter.  The 
collision  is  com- 
monly produced 

height  and  infe- 
rior part  of  the 
chest  posteriorly 
and      laterally  ; 
when  the  cause 

Pleurisy,  -< 

2.   Period  of 
effusion. 
8.  Period  of 
absorption, 
with  or 

by     the    move- 

is    tuberculous 

without 

ments  of  respira- 

pleurisy,  some- 

contraction 

tion  ;     in    very 

times   the   sum- 

of the  chest. 

rare    instances, 
by  the  action  of 
the  heart. 

mit.    In  cases  of 
advanced      em- 
physema at  the 

Superficia 
with    p 

(Redux.) 
pneumonia 
astic    exuda- 

postero-inferior 

tion. 

part  of  the  chest. 

Pulmonary  emphysema 

with  sub-pleural  vesi- 

• 

cles. 

Sub  pleural  tubercles. 

Grating  friction 

'Period  of 

sound. 

plastic  exu- 

dation. 

Period  of  ab- 

Pleurisy, - 

sorption 
with  or 

without 

contraction 

of  the  chest. 

.   (Redux.) 

Creaking      fric- 

Pleurisy ;  period  of  ab- 

tion sound. 

sorption  with  or  with- 

out     contraction     of 

chest.   (Redux.)] 

[HEART'S  SOUNDS. — When  the  lungs  are  healthy,  the  intensity  of 
the  heart's  sounds  is  directly  as  the  distance  of  the  point  at  which 
they  are  examined  from  their  centre  of  production.  In  some  dis- 
eases of  the  lungs  the  conducting  power  of  the  intermediate  media 
being  altered,  increased  or  diminished,  the  intensity  of  the  heart's 
sounds  will  be  increased  or  diminished. 
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Name  of  the  sign. 

Physical  cause  of  the 

Ordinary  seat  of  the 

Diseases  in  which  it  is  ob- 

sign. 

sign. 

served. 

Intensity  of 

Increase    of   con- 

Always more  rea- 

Pneumonia. 

heart's  sounds 

ducting  power  of 

dily   ascertaina- 

Chronic  consolidation  of 

as  transmitted 

pulmonary  sub- 

ble on  the  right 

lung. 

through      the 

stance,  or  depo- 

side ;  the  part  of 

Tuberculous  disease  in 

lung   increas- 

sition   of    good 

that  side  varia- 

first and  second  stage; 

ed. 

conducting  ma- 

ble. 

occasionally  in  third. 

terial  in  the  ca- 

Extensive pulmonary 

vity  of  the  pleu- 

apoplexy. 

ra. 

"I  Period  of  ef- 

fusion ;    la- 

minar; gra- 

sorption 

with  retrac- 

J    tion. 

Dilatation  of  bronchi. 

. 

Cancerous  disease  of  the 

lung- 

Pulmonary    03dema,    if 

producing  much  indu- 

ration. 

Tucerculous  masses  in 

pleura. 

Intensity,  as 

Diminished     con- 

More   readily    as- 

Pulmonary  emphysema- 

above,     dimi- 

ducting power  of 

certainable      on 

Pulmonary  atrophy. 

nished. 

contentsof  chest, 

the  left  side;  the 

Pneumothorax. 

dependent       on 

part  of  that  side 

rarefaction       of 

variable. 

lung  or  presence 

of  air  in  pleura. 

Transmission  of 

The   existence    of 

Under  the  clavicle, 

Tuberculous   disease  of 

vascular  mur- 

the murmur,ftnd 

and   originating 

apex. 

mur    through 

of  an  unnatural- 

in   the    subcla- 

Chronic    induration    of 

the  lung. 

ly  good  conduct- 

vian artery. 

apex.] 

ing  medium   to 

transmit  it. 

The  foregoing  description  of  the  acoustic  phenomena  of  the 
chest  connected  with  respiration  may  perhaps  be  considered  rather 
minute,  and  it  is  hardly  expected  that  the  student  will  be  able 
easily  to  master  all  the  details  ;  but  if  sufficient  attention  be  paid 
to  the  principles  that  have  been  explained,  the  various  phenomena 
which  are  illustrations  of  these  principles  will  become  familiar  and 
intelligible  when  they  present  themselves  in  clinical  experience. 
In  the  descriptions  of  individual  diseases  we  shall  again  meet  with 
these  phenomena  ;  and  by  the  principles  which  have  now  been 
explained,  we  shall  be  prepared  for  them  wherever  they  may 


occur. 
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[AUSCULTATION  OF  THE  LARYNX. — Neither  Laennec  nor  his  com- 
mentator, Dr.  Andral,  makes  any  mention  of  the  application  of 
auscultation  to  the  diagnosis  of  the  diseases  of  the  larynx  and 
trachea.  Dr.  Stokes,  of  Dublin,  was  the  first  to  direct  attention  to 
this  subject,  and  subsequently,  Dr.  Earth,  of  Paris,  published  a 
valuable  memoir  on  laryngeal  auscultation,  (Arch.  Gen.  de  Med., 
Juillet,  1838,  and  Juin,  1839),  which  was  afterwards  incorporated 
into  his  admirable  manual  on  auscultation — (Traite  Prat,  tfjlus- 
cultation,  fyc.  par  M.  Earth  et  M.  H.  Roger.  Paris,  1841.)  Our 
knowledge  on  this  subject  is  yet  very  deficient  and  uncertain  ;  still, 
when  its  results  are  compared  with  those  of  pulmonary  auscultation, 
they  often  serve  as  useful  auxiliaries. 

The  morbid  phenomena  discovered  in  the  larynx  by  ausculta- 
tion are : 


A. — Changes  of  character, 
a.  Harsh  Respiration. 


B. — Rhonchi. 


a.  Sibilant. 

b.  Sonorous. 

c.  Valvular. 

d.  Gurgling. 

e.  Flapping. 

Harsh  laryngeal  respiration. — Is  cavernous  in  character ;  both 
murmurs  are  increased  in  intensity  and  duration,  and  are  harsher 
and  dryer  than  naturally. 

Sibilant  laryngeal  rhonchus. — Resembles  ordinary  bronchial  sibi~ 
lus  in  character,  though  it  is  generally  much  more  intense ;  it  ac- 
companies both  murmurs ;  is  more  marked  in  inspiration,  and  is 
sometimes  wanting  in  expiration. 

Sonorous  laryngeal  rhonchus. — Precisely  the  same  as  the  bron- 
chial sonorous  rhonchus. 

Valvular  laryngeal  rhonchus. — This  is  described  by  Dr.  Stokes 
as  resembling  the  noise  produced  by  the  rapid  action  of  a  small 
valve,  combined  with  a  deep  thrumming  sound. 

Gurgling  laryngeal  rhonchus. — Resembles  pulmonary  cavernous 
rhonchus. 

Flapping  laryngeal  rhonchus. — First  discovered  by  Dr.  Earth, 
is  described  as  a  vibrating  tremulous  murmur,  such  as  might  be 
produced  by  the  agitation  of  a  thin  movable  membrane  by  the 
air. 
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Name  of  the  sign. 

Physical  cause  of  the 
sign. 

Ordinary  seat  of  the 
sign. 

Diseases  in  which  it  is  ob- 
served. 

larsh  laryngeal 
respiration. 

Passage  of  air 
along    the    sur- 
face of  rough  or 
ulcerated      mu- 
cous membrane; 
also  through    a 
larynx  the  form 
of  which  is  al- 
tered by  external 
pressure. 

Opposite  the  la- 
rynx, extending 
into  the  trachea 
to  a  certain  dis- 
tance. 

Acute    and  chronic  la- 
ryngitis, with  or  with- 
out ulceration  or  dimi- 
nution of  caliber  tube. 
Tumours  pressing  upon 
the  larynx  or  trachea 
from  without. 
Croup. 

Sibilant  laryn- 
geal rhonchus. 

Passage  of  air 
through  a  larynx 
of      diminished 
caliber. 

Over  the  larynx 
and  lateral  parts 
of  the  neck; 
sometimes  audi- 
ble at  the  upper 
part  of  the  chest, 
and  even  with- 
out applying  the 
ear  or  stetho- 
scope to  that  ca- 
vity. 

Spasm  of  glottis. 
Laryngismus  stridulus. 
Hooping-cough. 
(Edema  of  the  glottis. 
Foreign  bodies  in  the  air 
passages. 
Tumours     compressing 
the  larynx  or  trachea. 

Sonorous  laryn- 
geal rhonchus. 

Passage  of  air 
through  a  larynx 
of      diminished 
caliber. 

Same  as  the  sibi- 
lant. 

Laryngeal     ulcerations 
with  thickened  edges. 
Laryngeal  vegetations. 
Croup. 
Tumours  either  connect- 
ed with  the  larynx  it- 
self, or  pressing  upon 
it  from  adjoining 
parts. 

Valvular  laryn- 
geal rhonchus. 

Most  evident  im- 
mediately above 
the  alse  of  the 
thyroid  carti- 
lage ;  disappears 
below  in  the 
bronchial  tubes, 
and  may  even 
exist  on  one  side 
only  of  the  la- 
rynx. (Stokes.) 

Chronic  laryngitis  with 
ulceration. 

Gurgling  laryn- 
geal rhonchus. 

Passage  of  air 
through      fluids 
contained  in  the 
larynx. 

The  larynx  and 
trachea;  audible 
sometimes  at  a 
distance. 

Haemoptysis. 
Laryngeal  ulcerations. 
Foreign    bodies    in   la- 
rynx or  trachea. 
Close  of  life  in  various 
diseases    (death    rat- 
tle.) 

Flapping  laryn- 
geal rhonchus. 

Tremulous  move- 
ment of  false 
membrane,  pro- 
duced by  the  air 
passing  to  and 
from  the  lungs. 

Opposite  the  larynx 
or  along  the  tra- 
chea, and  audi- 
ble even  in  the 
larger  bronchi 
also. 

Croup,     with      floating 
false  membrane,  par- 
tially attached.] 

AUSCULTATION.  77 

We  shall  now  describe  shortly  the  methods  of  auscultation  or 
the  means  which  we  use  to  obtain  a  cognizance  of  those  acoustic 
phenomena  which  we  have  found  to  be  signs  of  the  condition  of 
the  organs  within  the  chest.  We  have  already  described  the 
methods  of  percussion ;  and  we  have  now  to  study  the  best  mode 
of  listening  to  the  signs  of  the  motions  of  the  chest.  All  these 
signs  can  be  heard  by  the  direct  application  of  the  ear  to  the  chest, 
and  this  immediate  method  of  auscultation  is  so  easy  and  simple, 
that  it  commends  itself  strongly  to  us,  and  in  many  cases  is  used 
with  advantage.  The  sounds  proceeding  from  the  walls  of  the 
chest  are  communicated  to  the  ear,  and  especially  to  the  air  con- 
tained in  the  external  meatus,  and  are  thus  propagated  in  the  most 
direct  and  unmodified  manner  to  the  organ  of  hearing.  Immediate 
auscultation  is  exclusively  practised  by  some,  both  at  home  and 
abroad ;  and  as  it  is  much  more  easily  learnt  than  the  mediate 
method,  it  will  probably  always  have  its  advocates  among  those 
who  prefer  ease  to  exactness.  But  if  we  can  hear  the  signs  so 
well  by  the  unassisted  ear,  it  may  be  asked,  what  is  the  use  of  the 
stethoscoped  We  shall  first  mention  some  positive  objections  to 
immediate  auscultation ;  and  on  examining  the  principles  of  the 
stethoscope,  we  shall  find  that  it  has,  in  many  cases,  considerable 
positive  advantages.  To  apply  one's  ear,  and  therefore  the  nose, 
face,  and  so  forth,  to  the  chest  of  a  patient  who  is  dirty,  blistered, 
or  wet  with  perspiration,  would  be  disgusting.  To  apply  it  to 
the  chest  of  a  patient  labouring  under  an  infectious  disorder  would 
be  unsafe.  To  apply  it  to  the  person  of  a  young  female  would 
scarcely  be  delicate.  Moreover,  it  is  difficult  to  apply  the  ear 
well  to  some  parts  of  the  chest,  such  as  the  arm-pit,  and  below 
the  clavicles  or  between  the  scapulae  in  thin  persons.  Besides 
this,  disturbing  noises  sometimes  arise  from  the  contact  of  one's 
hair  or  clothes  with  the  patient's  chest;  and  unless  the  practi- 
tioner's neck  be  pretty  long  and  flexible,  this  easy  method  will  be 
found,  after  all,  more  fatiguing  than  the  mediate  method;  still,  in 
a  great  many  instances,  it  may  be  used  with  advantage,  especially 
in  examining  the  regions  of  the  back,  and  in  children  where  the 
stethoscope  might  cause  alarm,  and  could  not  be  so  steadily  or 
quickly  applied. 

[The  advantages  of  mediate  over  immediate  auscultation  are 
here  rather  exaggerated.  The  chest  can  be  more  quickly,  and,  in 
most  cases,  as  accurately  explored  without  as  with  the  stetho- 
scope. By  placing  a  towel  over  the  chest  the  objection  on  the 
score  of  uncleanliness  is  removed.  In  France,  where  auscultation 
is  used  as  a  daily  means  of  exploration,  the  stethoscope  is  but  little 
employed.  The  distinctness  and  precision  with  which  the  sounds 
are  heard  depend  on  the  habits  of  the  auscultator.  Children  are 
frightened  by  the  production  of  the  instrument,  and  for  them  the 
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naked  ear  is  preferable.  As,  however,  the  anterior  portions  of 
the  chest  in  females,  and  the  clavicular  and  axillary  regions  in 
both  sexes  are  better  explored  by  the  stethoscope,  the  auscultator 
should  habituate  himself  to  its  use.] 

We  want  an  instrument,  then,  to  transfer  the  sounds  from  the 
chest  to  our  ear,  which  must  be  a  good  conductor  of  sound  ;  and 
as  the  power  of  bodies  to  conduct  sound  depends  on  the  strength 
and  uniformity  of  their  elasticity,  and  their  capacity  to  vibrate  like 
the  body  that  produces  the  sound,  we  must  have  an  elastic  mate- 
rial, of  density  resembling  that  of  the  sources  of  sound  within  the 
chest,  and  of  the  walls  of  the  chest  through  which  they  are  trans- 
mitted. But  the  sources  of  the  pectoral  sounds  vary :  some,  as 
the  voice  and  respiration,  or  at  least  the  hollower  sounds  of  respi- 
ration, are  produced  in  air ;  whilst  in  others,  such  as  the  sonorous 
rhonchus,  the  rubbing  sound,  and  the  sounds  of  the  heart,  the 
solids  are  chiefly  concerned:  we  shall  therefore  need  a  varied 
capacity  in  our  instrument  to  receive  these  sounds.  It  should  be 
a  uniform  solid,  and  the  lighter  it  is  the  better,  provided  it  be 
thoroughly  rigid.  Now  nothing  answers  to  this  description  so  well 
as  wood ;  and  in  the  light  kinds  of  wood,  with  a  stiff  longitudinal 
fibre,  such  as  pine-wood,  deal,  cedar  and  the  like,  we  find  these 
qualities  in  perfection:  through  a  cylinder  of  such  wood,  about 
eight  inches  long,  and  an  inch  and  a  half  in  diameter,  adapted  to 
the  ear  at  one  end,  most  of  the  pectoral  sounds  may  be  heard ; 
but  those  best  which  originate  in  solids,  such  as  the  sounds  of  the 
heart,  of  friction  and  sonorous  rhonchi.  The  sounds  of  respiration 
and  of  the  voice  are  also  heard  through  it,  but  not  nearly  so  dis- 
tinctly as  with  the  naked  ear. 

We  need,  therefore,  an  aerial  conductor  for  these  sounds,  be- 
cause they  originate  in  air,  and  can  best  be  transferred  through 
air.  By  perforating  the  cylinder  with  a  bore  a  quarter  of  an  inch 
in  diameter,  it  becomes  a  tube  through  the  column  of  air  in  which 
the  respiration  and  voice  may  be  heard  with  increased  distinct- 
ness. But  as  this  column  of  air  is  in  contact  with  only  a  small 
spot  of  the  chest,  it  can  transmit  only  the  sounds  produced  under 
or  very  near  that  spot,  and  the  instrument  thus  prepared  is  well 
adapted  for  the  exploration  of  small  parts  of  the  chest.  But  we 
want  the  instrument  also  to  transfer  the  sounds  of  larger  spaces : 
the  sounds  of  so  limited  a  space  are  often  too  weak  to  be  heard 
alone ;  and  besides,  it  would  be  very  tedious  to  go  over  the  whole 
chest,  dotting  in  this  way  a  quarter  of  an  inch  at  a  time.  Now, 
if  the  column  of  air  be  enlarged  at  the  base  where  it  is  in  contact 
with  the  chest,  by  hollowing  out  the  wooden  cylinder  into  a  fun- 
nel shape,  it  will  conduct  the  sounds  produced  on  this  greater 
extent  of  surface,  which  are  reflected  by  the  funnel  into  this  cen- 
tral bore,  and  conveyed  concentrated  to  the  ear.  This  also  gives 


STETHOSCOPE.  79 

the  instrument  the  power  of  concentrating  or  magnifying  the 
sounds ;  they  are  thus  heard  as  strong  at  the  distance  of  several 
inches  or  even  a  foot  or  two  from  the  chest  as  they  are  to  the  ear 
in  close  contact  with  it ;  nay,  in  some  cases,  they  are  even  stronger. 
The  best  shape  for  the  excavated  end  is  that  of  a  long  funnel  or 
cone,  with  its  apex  terminating  in  the  central  bore ;  for  this  directs 
the  sound  at  once  in  the  right  direction  without  repeated  reflections, 
which  may  modify  it.  As  we  still  sometimes  want  to  explore 
small  spots  of  the  chest,  by  means  of  a  perforated  plug,  the  exca- 
vated end  can  be  filled  and  the  instrument  reconverted  into  a 
simply  perforated  cylinder.  To  make  the  instrument  more  porta- 
ble, the  upper  part  of  the  cylinder  may  be  reduced  to  a  stem  half 
an  inch  or  less  in  diameter,  leaving  only  at  the  top  a  sufficient 
width  for  the  ear ;  or  this  top  may  be  made  of  a  harder  wood,  or 
of  ivory.  Wood  is  so  excellent  a  conductor  of  sound,  that  when 
once  the  vibrations  are  in  it,  they  can  be  conveyed  by  a  very 
small  body  of  fibres. 

[In  the  communication  of  Dr.  Williams  to  the  British  Association, 
before  referred  to  (p.  48),  the  author  has  entered  at  some  length 
into  the  principles  and  mode  of  construction  of  the  stethoscope.  An 
abstract  of  his  paper  is  here  presented  to  the  reader. 

"  Twenty  years'  attention  to  the  principles  and  practice  of  aus- 
cultation may  perhaps  warrant  me  in  offering  to  the  section  a  few 
remarks  on  the  acoustic  principles  of  means  used  in  auscultation, 
and  on  the  best  mode  of  applying  them  with  efficacy  and  conve- 
nience. 

"  Laennec,  the  inventor  of  the  stethoscope,  had  no  accurate  views 
of  the  principles  of  its  construction.  He  declared  that  the  instru- 
ments which  he  found  the  best  were  not  made  according  to  the 
commonly  received  laws  of  physics.  Yet  experience  taught  him 
that  the  solid  cylinder  does  not  convey  breath  sounds  or  voice 
sounds  so  well  as  a  cylinder  perforated  and  hollowed  at  its  pec- 
toral end.  Many  years  ago  I  pointed  out  that  this  fact,  which  is 
unquestionable,  is  in  perfect  conformity  with  a  law  of  acoustics, 
that  sounds  are  best  conducted  by  bodies  of  an  elastic  tension 
resembling  that  of  the  sonorous  body.  On  the  other  hand,  bodies 
differing  in  elasticity  are  bad  recipients  of  each  other's  vibrations. 
Thus  wood,  although  an  excellent  conductor  of  sounds  generated 
in  itself,  or  in  other  solids,  receives  but  imperfectly  those  produced 
in  air.  But  by  thinning  wood,  and  extending  its  surface  in  con- 
tact with  air,  it  is  much  more  readily  affected  by  the  vibrations  of 
air,  and  becomes  the  best  medium  for  transferring  to  air  the  sounds 
of  denser  solids ;  and  this  is  the  principle  of  sounding-boards. 

"  The  view  which  I  originally  gave  of  the  principle  of  the  ste- 
thoscope, represented  its  operation  as  varying  with  the  source  of 
sound :  sounds  produced  in  air  (vocal  and  breath-sounds)  being 
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best  transmitted  by  an  enclosed  column  of  air ;  those  produced  in 
solids  (rhonchi,  heart  and  friction  sounds)  being  most  effectually 
communicated  by  rigid  solids  of  the  least  density.  This  view  I 
still  hold  ;  and  I  proceed  to  remark  on  the  best  mode  in  which  the 
principle  may  be  brought  into  operation.  It  has  been  lately  ques- 
tioned that  the  conducting  power  of  the  stethoscope  depends  at  all 
on  the  air  contained  in  the  central  canal  and  excavation.  This 
doubt  has  arisen  chiefly  from  an  observation  first  made  by  Dr. 
Cowan,  that  plugging  the  central  canal  does  not  much  impair  the 
power  of  the  instrument.  Professor  Forbes  has  repeated  the  same 
remark.  I  have  made  many  experiments  on  this  point,  and  the 
following  are  some  of  the  results  : 

"  Stopping  with  a  cork  the  pectoral  end  of  the  instrument  greatly 
impairs  its  conducting  power ;  stopping  the  ear  end  does  so  in  a 
much  slighter  degree.  But  in  any  way  stopping  the  tube  impairs  the 
transmission  of  sound ;  and  to  be  assured  of  this,  it  is  not  sufficient 
to  judge  by  general  impressions  as  to  whether  a  sound  is  louder 
in  one  way  than  in  another  :  we  must  resort  to  what  may  be  called 
a  test  sound  (as  opticians  use  a  test  object) ;  a  sound  just  within 
the  limits  of  audibility,  such  as  the  sound  of  expiration  in  a 
healthy  subject,  or  a  very  faint  cardiac  murmur.  When  tried  by 
such  a  test,  the  superior  conducting  power  of  the  open  tube  be- 
comes obvious.  But  the  impeding  effect  of  a  stoppage  in  the  tube 
becomes  most  evident  in  the  flexible  stethoscope,  a  cork  inserted 
into  the  pectoral  end  of  which  altogether  shuts  out  faint  sounds, 
and  very  perceptibly  impairs  those  that  are  louder.  That  the 
common  stethoscope  really  conducts  by  its  closed  column  of  air  as 
well  as  by  its  solid  walls,  is  further  proved  by  the  following  facts  : 
Loud  pectoral  sounds,  as  that  of  the  voice,  heart,  or  a  murmur, 
may  be  heard  by  bringing  the  ear  end  near  the  ear,  without  actual 
contact :  the  sound  is  then  exclusively  conveyed  by  the  air,  and 
may  be  totally  intercepted  by  a'plug.  If  a  large  hole  be  made  in 
the  side  of  a  stethoscope,  its  conducting  power  is  greatly  impaired, 
especially  for  aerial  sounds  ;  but  it  is  at  once  restored  by  closing 
the  hole  with  the  finger.  The  difference  depends  not  only  on 
the  exclusion  of  extraneous  sounds  by  the  latter  expedient,  but 
also,  and  chiefly,  on  the  superior  power  of  conduction  which  a 
close  column  of  air  possesses.  That  the  addition  of  a  solid  con- 
ductor, by  that  which  stops  the  hole,  is  not  concerned  in  the 
improvement,  is  clear  from  the  fact,  that  solid  tubes  of  the  most 
slender  walls  avail  as  well  as  thick  ones,  so  long  as  they  preserve 
a  close  column  of  air  within  them. 

"  The  closed  state  of  the  column  of  air  is  the  chief  condition 
necessary  to  give  air  a  high  conducting  power.  Following  the 
assertions  of  acoustic  writers,  that  the  pulses  of  sound  pass  through 
the  air  in  straight  lines,  like  rays  of  light,  I  formerly  suggested 
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that  the  pectoral  end  of  the  stethoscope  should  be  hollowed  into  a 
very  tapering  cone,  and  that  the  whole  interior  should  be  made  as 
smooth  as  possible,  to  promote  the  most  direct  reflection  of  sound. 
But  this  principle  is  more  applicable  to  ear  trumpets  which  receive 
sounds  from  the  open  air,  than  to  the  stethoscope,  which  receives 
vibrations  from  a  solid  enclosed  surface.     Air  confined  in  a  close 
tube  vibrates  as  a  whole,  and  its  vibrations  pass  over  angles,  and 
through  bends  (as  in  a  flexible  tube),  with  a  freedom  which  super- 
sedes the  idea  of  mere  reflection ,  and  although  they  must  be 
transferred  through  a  straight  smooth  tube  more  freely  than  through 
a  crooked  and  rugged  one,  the  difference  is  less  than  might  be 
expected  without  a  knowledge  of  the  properties  of  close  tubes. 
The  chief  object  in  the  formation  of  the  hollow  end  of  the  instru- 
ment is  to  bring  into  close  contact  with  the  walls  of  the  chest  as 
large  a  surface  of  air  as  possible,  and  to  convey  the  pulses  of  this 
air  as  directly  as  possible  to  the  ear.     It  is  at  the  same  time  de- 
sirable to  avoid  a  large  hollow  within  the  instrument;  because 
such  a  hollow  causes  such  a  conch-like  or  tinkling  echo,  from  the 
repeated  transverse  reflection  of  the  vibrations.     A  conical  cavity 
answers  very  well  for  the  sounds  best  transmitted  by  the  air ;  but 
a  trumpet  end  does  not  appear  to  be  inferior,  and  it  answers  better 
for  the  communication  of  vibrations  to  the  solid  part  of  the  instru- 
ment.    I  have  before  noticed  the  inferior  power  of  a  solid  stetho- 
scope.    Some  writers,  who  consider  the  stethoscope  to  conduct 
only  by  its  solid  walls,  ascribe  this  inferiority  to  the  weight  of  its 
mass,  and  suggest  that  if  this  be  reduced  by  hollowing,  the  closed 
solid  is  still  the  best  instrument.     To  test  this  principle  I  had  a 
thin  stethoscope  made  of  light  deal,  and  closed  at  its  pectoral  end 
by  a  very  thin  plate  of  the  same  material :  this  proved  to  be  de- 
cidedly inferior  to  instruments  with  an  open  bore.    Yet  this  instru- 
ment reversed,  with  its  closed  end  applied  to  the  ear,  and  its 
open  end  on  the  chest,  communicated  all  diffused  sounds  uncom- 
monly well ;  this  can  be  explained  only  on  the  principle  of  the 
large  surface  of  the  hollow  of  the  instrument  enabling  the  solid 
part  to  receive  the  vibrations.    But  finding  the  considerable  share 
which   the   solid  walls  of  stethoscopes   have  in  communicating 
sounds,  and  finding,  by  experiment,  that  their  efficacy  depends 
chiefly  on  the   formation  of  their   pectoral  end,  by  which  they 
receive  the  vibrations,  I  have  devised  a  form  of  instrument  which 
qualifies  them  for  this  purpose  better  than  any  instrument  now  in 
use.     It  is  the  bugle  or  trumpet  end,  (as  seen  in  fig.  7,  A,)  the 
edges  of  which  being  made  very  thin,  and  applied  flat  on  the 
walls  of  the  chest,  are  most  readily  affected  by  their  vibrations. 
The  instrument  thus  constructed,  of  a  light  rigid  wood,  such  as 
sycamore,  if  tried  with  a  test  sound,  will  be  found  for  most  pur- 
poses superior  to  the  stethoscopes  hitherto  used. 
6 
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"But  most  stethoscopes 
are  provided  with  a  perfora- 
ted stopper,  the  chief  use  of 
which  is  to  shut  out  diffused 
sounds,  and  to  transmit  by 
the  central  canal  serial 

Pig.  r*.  ^  sounds,  from  a  limited  spot ; 

it  is  thus  of  great  use  in 
distinguishing  pectoriloquy 
from  diffused  bronchophony. 
I  find  that  the  same  object 
can  be  pretty  well  attained 

by  reversing  the  new  stethoscope,  applying  the  ear  end  (B)  to  the 
chest,  and  the  hollow  end  (A)  to  the  ear ;  this  end  having  some 
extent  of  flat  surface,  fits  the  ear  very  well,  and  is  not  hollow 
enough  to  produce  much  conchal  sound. 

"  An  inconvenience  at  first  experienced  with  this  instrument  was 
its  fragility,  being  easily  cracked  or  crushed  in  the  pocket.  This 
evil  is  readily  obviated  by  making  the  ear  end  (B,  as  seen  in  fig. 
7*)  to  take  off  and  fit  into  the  hollow  end  (A);  which,  thus,  not 
only  strengthens  the  thin  part,  but  also  renders  the  instrument 
more  portable.  For  this  purpose,  and  for  that  of  shutting  out  dif- 
fused sounds,  the  ear  end  should  be  made  stout,  and  of  a  tough 
material,  as  box  or  yew  wood. 

"  The  stethoscope,  in  its  packed  or  portable  state,  (fig.  7*),  is  well 
adapted  to  render  visible  the  extent  and  direction  of  the  pulsations 
of  the  heart  or  arteries,  and  of  the  motions  of  respiration.  Held 
by  its  broad  end  as  a  base  firmly  applied  to  the  chest,  its  small 
end  exhibits,  in  an  exaggerated  degree,  the  movements  of  its  base. 
Laennec  used  to  exhibit  the  impulse  of  the  heart  by  the  lifting  of 
his  stethoscope  ;  but  this  instrument  does  this  much  more  exactly, 
and  likewise  shows  the  direction  of  the  impulse." 

The  stethoscopes  at  present  most  extensively  used  in  France 
are  those  of  Dr.  Louis  and  Dr.  Piorry.  The  annexed  cuts  repre- 
sent the  instrument  of  Dr.  Piorry.  This  stethoscope  is  constructed 
exactly  on  the  same  principles  as  that  of  Laennec,  but  with  se- 
veral modifications,  intended  to  render  it  lighter,  smaller,  and 
more  portable.  In  it  the  central  bore  and  conical  cavity  of  the 
pectoral  extremity,  are  preserved  of  the  original  dimensions,  but 
the  body  of  the  instrument  is  greatly  reduced  in  size,  and  the 
proper  width  is  given  to  the  auricular  extremity  by  screwing  a 
thin  ivory  cap  to  the  slender  body  of  the  instrument.  The  plexi- 
meter  is  attached  to  the  stethoscope  merely  with  a  view  to  render 
the  former  conveniently  portable. 
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A.  The  whole  stethoscope  with  the  plug  included,  and  the  pleximeter  attached,  as  carried  in  the 

pocket. 

a.  The  body  of  the  instrument,  of  one-fourth  the  actual  size. 
6.  Its  auricular  extremity  of  ivory,  and  with  a  screw  for  attaching  it  to  the  auricular  cap  D. 

c.  Its  pectoral  extremity. 

d.  The  pleximeter,  of  ivory,  screwed  upon  the  body  of  the  stethoscope,  and  shutting  in  the 

plugE. 
t.  The  auricular  cap  D.  screwed  upon  the  pleximeter. 

B.  The  stethoscope  fitted  for  use,  the  pleximeter  being  removed  and  the  auricular  cap  (D)  ap- 

plied,   a.  Auricular  cap  screwed  upon  the  cylinder.    6.  The  pectoral  extremity  freed  from 
pleximeter  and  cap. 

C.  The  auricular  cap  removed,  interior  view. 

D.  The  plug  or  stopper  removed. 

E. — Piorry's  Pleximeter  (connected  with  the  Stethoscope.) 

a.  Internal  screw  for  attaching  it  to  the  end  of  the  stethoscope.    &.  External  screw,  on  which 
the  auricular  cap  is  fixed.] 
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Thus  the  stethoscope,  although  a  simple  instrument,  performs 
several  offices  in  relation  to  sound,  the  chief  of  which  may  be 
enumerated  as  follows:  1.  To  conduct  sound  by  its  solid  walls. 

2.  To  conduct  and  concentrate  sound  by  its  closed  column  of  air. 

3.  To  transfer  sound  from  its  column  of  air  to  its  solid  walls,  or 
the  converse,  when  circumstances  impede  their  transmission  by 
one  of  these  ways.     4.  To  diminish  this  power  of  transfer,  and 
contract  the  field  of  hearing  when  small  spots  are  to  be  explored. 

We  have  now  only  to  add  a  few  words  on  the  method  of  using 
the  stethoscope.  It  is  quite  necessary  that  the  instrument  should 
be  applied  in  close  contact  with  the  chest  and  the  ear ;  the  least 
tilting  uncloses  the  column  of  air,  and  occasions  great  loss  of  sound 
outwardly  as  well  as  a  confusing  entrance  of  extraneous  noises. 
To  prevent  this  tilting,  it  is  best  to  hold  the  stethoscope  by  its 
pectoral  end  firm  on  its  base,  and  then  to  apply  the  ear  flat  on  the 
top.  If  the  inequalities  of  the  ribs  leave  chinks  between  the 
chest  and  the  instrument,  a  fold  or  two  of  linen  will  fill  these,  or 
the  stethoscope  may  be  used  with  the  stopper  in.  For  the  sounds 
generally,  it  is  better  to  use  the  instrument  without  the  stopper ; 
but  when  it  is  an  object  to  determine,  whether  a  sound  is  produced 
in  a  limited  space,  or  over  sOme  extent  of  surface,  the  circum- 
scribing power  of  the  stopper  is  wanted.  Thus  it  is  often  of  im- 
portance to  determine,  whether  a  local  resonance  is  produced  in  a 
small  cavity,  or  merely  transmitted  by  consolidated  lung  from 
several  bronchial  tubes  distributed  over  some  extent  of  surface. 
The  simply  perforated  cylinder  will  often  do  this  by  showing  the 
size  and  shape  of  the  limited  spot  in  which  the  resonance  or  pec- 
toriloquy  of  a  cavity  can  be  heard  in  its  full  strength,  while  the 
bronchophonic  resonance  is  transmitted  less  strongly  and  may  be 
traced  over  some  extent  of  surface,  generally  in  the  known  direc- 
tion of  these  tubes.  The  stopper  is  also  useful  in  shutting  out  the 
sound  of  respiration,  when  it  is  an  object  to  listen  to  the  sounds  of 
the  heart  or  arteries,  and  in  many  other  circumstances  which  will 
be  noticed  in  the  history  of  special  diseases. 

In  conducting  physical  examination,  due  care  should  be  taken 
to  avoid  fatigue  or  annoyance  to  the  patient.  There  are  cases  in 
which  a  complete  physical  examination  will  do  more  harm  than 
the  information  which  it  may  bring  can  do  good  ;  but  they  are 
few,  and  it  must  be  left  to  the  discretion  of  the  practitioner  to  hold 
the  balance  between  too  much  and  too  little  examination.  Ex- 
perience soon  points  out  that  the  observer  must  also  consult  his 
own  ease  in  the  act  of  auscultation ;  for  a  constrained  or  painful 
posture  impedes  the  hearing  and  disturbs  the  attention.  For  this 
reason,  it  is  sometimes  easier  to  hear  with  a  flexible  ear-tube  than 
with  the  straight  stethoscope,  although  the  latter  is  by  far  the  best 
instrument  for  general  purposes. 
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[PERCUSSION  AND  AUSCULTATION  OF  CHILDREN. — The  thorax  in 
children  is  much  more  sonorous  on  percussion  than  in  adults  ;  the 
respiratory  murmur  is  more  intense,  and  is  audible  only  during 
inspiration,  except  under  circumstances  hereafter  to  be  mentioned, 
and  then  only  in  certain  portions  of  the  chest. 

Anteriorly  the  sonorousness  and  the  respiratory  murmur  are 
not  of  the  same  intensity  throughout  the  chest.  Immediately  over 
the  clavicle  the  sound  on  percussion  is  less  clear  and  the  respira- 
tory murmur  is  less  distinct  than  in  the  infra-clavicular  and  mam- 
mary regions.  Throughout  these  regions,  except  over  the  heart, 
the  respiratory  murmur  is  loud,  and  the  chest  very  resonant.  An- 
teriorly the  limit  of  sonorousness  in  children  under  twelve  years 
is  from  about  one  inch  to  an  inch  and  three-quarters  below  the 
nipple.  From  eleven  to  fifteen  years  an  inch  and  a  half  to  two 
and  a  half  inches  below  the  nipple.  But  ordinarily,  at  all  ages, 
the  liver  is  about  one  inch  and  three  quarters  distant  from  the  nip- 
ple ;  the  stomach,  on  the  contrary,  is  somewhat  higher,  being  only 
three-quarters  or  an  inch  distant.  From  the  right  nipple  down- 
wards the  respiratory  murmur  diminishes  in  intensity,  but  it  is 
often  perceived  over  the  liver  itself,  the  sound  being  transmitted 
through  that  organ.  The  respiratory  murmur,  moreover,  is  heard 
from  one  half  to  an  inch  below  the  limit  of  sonorousness.  Both 
the  sternal  and  axillary  regions  are  very  resonant  on  percussion, 
and  respiration  there  is  also  very  loud. 

Posteriorly  the  sonorousness  and  the  intensity  of  the  respiratory 
murmur  vary.  In  the  supra-scapular  region  the  respiration  is 
decidedly  feeble,  and  there  is  diminished  resonance  on  percus- 
sion. In  the  infra-scapular  region,  both  are  louder,  though  to  a 
much  less  degree  than  anteriorly.  However,  auscultation  and 
percussion  of  the  supra  and  infra-scapular  and  praecordial  regions 
give  often  in  children  very  variable  results.  Sometimes  they  are 
quite  resonant,  and  the  respiratory  murmur  is  distinctly  heard,  and 
at  other  times,  they  are  quite  dull,  and  respiration  is  very  feeble. 
These  differences,  no  doubt,  depend  upon  the  degree  of  thickness 
of  the  osseous  and  fleshy  parts  which  separate  the  lungs  from  the 
ear.  The  inter-scapular  region  is  very  resonant,  and  respiration 
there  is  loud  and  even  exaggerated.  Over  a  portion  of  this  region 
is  the  origin  of  the  bronchi.  In  very  young  children  the  sonorous- 
ness of  this  region  is  the  same  throughout,  except,  perhaps,  at  the 
very  superior  part ;  after  six  months,  however,  the  inferior  half  is 
usually  more  sonorous  than  the  superior.  It  is  over  this  region 
that  not  unfrequently  the  expiration  is  as  distinct,  and  as  long,  or 
even  longer  than  inspiration.  Sometimes  the  character  of  the 
respiration  is  decidedly  bronchial.  This  is  generally  over  the 
superior  portion  of  the  interscapular  region,  or  over  its  middle 
portion.  That  part  of  the  thorax  immediately  beneath  the  angle 
of  the  scapula,  is  generally  somewhat  less  sonorous,  and  the  respi- 


86  DIAGNOSIS  OF  DISEASES  OF  THE  LUNGS. 

ration  more  feeble,  than  in  the  interscapular  region,  though  still 
much  more  marked  than  over  the  same  region  in  the  adult.  Both 
the  resonance  and  the  respiratory  murmur  diminish  in  intensity 
gradually  from  above  downwards,  until  both  disappear.  The  in- 
ferior posterior  boundary  it  is  important  to  establish,  on  account 
of  the  frequency  of  those  affections  which  impair  or  destroy  these 
phenomena  above  the  point  where  they  naturally  cease  to  be 
heard.  MM.  Rilliet  and  Barthez  first  ascertained  with  great 
care  the  exact  spot  where  sonorousness  naturally  ceased  at  the 
posterior  inferior  portion  of  the  chest  in  children  of  various  ages  ; 
they  then  measured,  following  the  vertebral  column,  the  distance 
between  this  spot  and  the  seventh  cervical  vertebra.  They  found 
that,  in  children  from  three  to  five  and  a  half  years,  the  height 
for  the  sonorousness  was  from  six  to  eight  inches,  and  an  inch  or 
an  inch  and  a  quarter  more  for  the  extent  of  respiration.  From 
six  to  ten  the  sonorousness  extended  from  six  and  a  half  to  nine 
inches  ;  respiration  had  the  same  limit  usually,  and  rarely  half  an 
inch  more.  Finally,  from  eleven  to  fifteen  years,  from  eight  to  ten, 
or  eleven  inches  for  both.  These  measurements  are  less  than  those 
of  the  dorsal  spinal  column,  because  the  thorax  is  rarely  sonorous 
posteriorly  below  the  eleventh  dorsal  vertebra.  On  the  leftside 
sometimes  the  chest  is  resonant,  and  the  respiratory  murmur  is 
heard  from  one  to  two  inches  lower  down.  It  occasionally  hap- 
pens that  the  sonorousness  of  the  thorax  is  continuous  with  the 
tympanitic  resonance  of  the  intestines,  and  is  confounded  with  it, 
and  it  is  difficult  to  say  where  the  one  commences,  and  the  other 
ceases. 

In  some  rare  cases  a  false  bronchial  respiration  is  heard  in  some 
of  the  regions,  which  is  caused  by  the  sounds  in  the  pharynx  and 
nose  ;  this  phenomenon  is  temporary,  and  ceases  when  the  child 
breathes  less  violently.  If  from  fright,  or  during  a  fit  of  crying, 
the  child  makes  a  deep  inspiration,  and  retains  the  expiration, 
false  bronchial  respiration  is  heard  during  inspiration.  At  other 
times,  on  the  contrary,  inspiration  is  performed  gently,  but  expi- 
ration is  noisy  and  jerking,  the  child  coughing  or  spitting  it  out, 
as  it  were ;  false  bronchial  respiration,  in  such  cases,  accompanies 
the  second  sound.  These  phenomena  are  particularly  frequent  in 
rachitic  children. 

From  what  has  been  said,  it  will  be  seen  that  the  maximum  of 
intensity  of  sonorousness  and  of  the  respiratory  murmur,  ante- 
riorly is  from  the  clavicle  to  a  little  below  the  nipple  on  the  right 
side,  the  space  being  rather  more  limited  on  the  left  side.  Its 
minimum  is  the  prascordial  region. 

Posteriorly,  its  maximum  is  the  inferior  part  of  the  interscapular 
region ;  its  minimum  the  supra-scapular  region. 

Finally,  in  general  terms,  the  sonorousness  is  equal  anteriorly 
and  posteriorly,  but  in  some  instances  an  evident  difference  exists. 
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Age  does  not  produce  any  great  alteration  in  these  results. 

In  ausculting  very  young  children  it  is  better  that  they  should 
be  held  in  the  nurse's  arms  who  will  place  the  portion  of  the  chest 
to  be  examined  against  the  auscultator's  ear,  as  may  be  required. 
The  same  end  may  be  attained  by  the  physician's  placing  his  hand 
beneath  the  chest  of  the  child  and  raising  it,  so  that  the  head  and 
pelvis  not  being  supported,  the  chest  will  become  prominent,  and 
the  ear  may  be  applied  conveniently.  The  manner  in  which  the 
child  breathes  should  be  carefully  noticed,  so  that  errors  may  be 
avoided,  and  the  sounds  which  take  place  in  the  pharynx  and  nose 
may  be  distinguished.  Sometimes  it  is  useful  to  examine  the 
chest  whilst  the  child  is  crying,  or  even  to  cause  it  to  cry,  in 
order  to  ascertain  the  amount  of  resonance,  the  cry  replacing  in 
children  the  voice  of  the  adult.  Percussion  should  be  practised 
with  great  lightness  ;  a  hard  blow  does  not  give  a  more  satisfac- 
tory result,  and  often  causes  intense  pain.] 


SECT.  II. 

EXAMINATION  OF  THE  CHEST  THROUGH  THE  VITAL  PROPERTIES  OF 
THE  ORGANS. 

We  have  been  hitherto  occupied  in  considering  the  physical 
properties  of  the  chest  and  its  organs,  and  the  manner  in  which 
these  properties  may  become  signs  of  the  condition  of  these  parts. 
We  have  now  to  examine  them  through  their  vital  properties, 
which,  combined  with  certain  physical  and  chemical  powers,  con- 
stitute function.  Physiology  teaches  us  that  the  elementary  vital 
properties  immediately  concerned  in  the  function  of  respiration, 
are  sensibility  and  contractility,  to  which  may  be  added,  the  power 
of  secretion.  These  properties  are  closely  linked  together  with 
the  chemistry  and  mechanism  of  the  organs  of  respiration,  so  as 
to  constitute  their  healthy  function.  Any  excess,  defect  or  disor- 
der of  any  of  these  properties,  will  be  more  or  less  felt  throughout 
the  links  of  this  chain,  and  hence  may  arise  not  only  derangement 
of  the  function  of  respiration  or  dyspnoea,  but  also  new  phenomena 
proceeding  from  a  loss  of  due  balance  of  the  same  properties,  such 
as  cough,  expectoration  and  pain ;  and  linked  as  the  vital  proper- 
ties are  with  those  of  other  organs,  there  may  be  added  disorders 
of  these  in  the  form  of  disturbance  of  the  circulation,  and  its  sign 
the  arterial  pulse,  general  fever,  disorder  of  the  secretions  of  the 
kidneys,  liver  and  intestines,  and  of  the  digestive,  nutritive  and 
sensorial  functions.  The  phenomena  arising  from  these  several 
disordered  properties  are  what  are  called  the  vital  or  general 
symptoms  of  disease,  which  we  now  have  to  consider  in  relation 
to  the  organs  of  respiration. 
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It  may  be  inferred,  and  will  be  more  apparent  as  we  proceed, 
that  these  general  symptoms,  dependent  as  they  are  on  such  a 
linking  together  of  many  properties,  the  laws  of  which  are  but 
imperfectly  understood,  must  be  far  less  simple  and  intelligible 
than  the  physical  signs;  and  the  variable  measure  of  the  vital 
properties  also  renders  general  symptoms  far  more  uncertain  than 
these  signs,  in  their  degree,  and  even  in  their  presence.  We 
cannot,  with  any  certainty,  as  with  the  physical  signs,  from  a 
knowledge  of  the  phenomena,  and  the  laws  which  regulate  those 
phenomena,  deduce  the  condition  of  the  parts  which  produced 
them,  nor,  from  knowing  the  condition  of  parts  and  physical 
laws,  deduce  what  phenomena  the  parts  ought  to  develop.  For 
example,  the  solids  of  the  body  have  sensibility,  which  varies  not 
only  in  different  parts,  but  in  the  same  parts  at  different  times,  and 
this  for  reasons  which  we  cannot  discover ;  therefore  we  cannot 
calculate  on  it.  The  contractility  of  moving  parts  also  varies  in 
a  similar  manner ;  and  we  can  by  no  means  gain,  from  the  cha- 
racter of  their  motions,  a  criterion  of  their  true  condition.  In- 
stead, therefore,  of  pursuing  the  synthetic  as  well  as  the  analytic 
method,  which  we  have  done  with  regard  to  the  physical  exami- 
nation of  the  chest,  we  shall  shortly  analyze  the  chief  general 
symptoms  of  diseases  of  the  chest,  and  by  that  examination,  endea- 
vour to  determine  their  nature  and  varieties,  and  their  value  in 
teaching  us  to  discover,  to  measure,  and  to  treat  these  diseases. 

Dyspnoea,  difficult  or  disordered  breathing,  is  the  most  important 
general  symptom  of  disease  of  the  chest,  inasmuch  as  it  implies 
some  interruption  to  the  due  performance  of  some  part  of  the  great 
function  of  the  chest — respiration.  Dyspnoea  may  be  caused  by 
circumstances  affecting  any  one  or  more  of  the  several  elements 
concerned  in  the  function  of  respiration,  viz.,  the  blood  in  the 
lungs,  the  air,  the  machinery  of  respiration  by  which  these  are 
brought  together,  and  the  nervous  system  through  which  the 
impression  which  prompts  the  respiratory  act  is  conveyed  from 
the  lungs  to  the  medulla  oblongata,  and  thence  to  the  muscles 
which  move  the  machinery;  in  fact,  all  the  causes  which,  in 
excess,  produce  asphyxia,  in  slighter  degrees  occasion  dyspnea. 
Subjoined  is  a  table  which  exemplifies  these  causes  pf  dyspnoea; 
but  the  character  of  the  symptom  itself  must  first  be  described. 

When  any  thing  interferes  with  the  sufficient  action  of  the  air 
on  the  blood,  the  impression  which  prompts  the  acts  of  breathing 
not  being  relieved,  causes  a  quicker  and  fuller  repetition  of  this 
act,  and  if  the  interference  still  remain,  the  breathing  will  con- 
tinue to  be  more  or  less  hurried  and  forced,  until  the  sensation  or 
impression  is  reduced /  to  the  ordinary  standard  of  almost  uncon- 
sciousness. An  individual  in  whom  the  breathing  is  hurried  may 
not  be  sensible  that  it  is  accelerated ;  whilst  in  another  who  feels 
the  oppression,  there  may  be  little  appearance  of  shortness  of 
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breath.  Again,  the  feeling  of  dyspnoea  must  greatly  depend  on 
the  condition  of  the  sensorium ;  for  whilst  some  patients  are  con- 
scious of  the  slightest  infringement  on  their  respiration,  others, 
particularly  in  congestive  fevers,  are  brought  to  the  verge  of 
asphyxia  without  complaining  of  any  oppression.  So,  too,  we 
are  sometimes  astonished  to  find,  on  opening  the  bodies  of  the 
dead,  a  whole  lung  diseased,  or  one  side  of  the  chest  full  of 
serum,  where  the  patient  had  not  complained  at  all  of  dyspnoea; 
while,  in  other  cases,  a  much  smaller  lesion  of  the  organs  has 
been  attended  with  the  most  distressing  orthopnoea.  It  is,  how- 
ever, rather  to  the  sensation  of  breathlessness  than  to  merely  ac- 
celerated breathing,  that  the  word  dyspnoea  is  generally  attached, 
for,  translating  it  as  difficult  breathing,  this  expression  can  be 
hardly  applied  when  the  difficulty  is  overcome  by  accelerated 
movements  of  which  the  patient  may  not  be  conscious.  But  we 
shall  here  advert  to  frequency  of  breathing,  as  well  as  the  feeling 
of  dyspnoea. 

The  number  of  respirations  in  a  healthy  adult  male  at  rest, 
generally  ranges  about  twenty  in  a  minute.  It  is  more  in  children 
and  in  females,  and  it  becomes  increased  in  all  cases,  not  merely 
from  affections  of  the  lungs  or  connected  organs,  but  also  from 
general  weakness  or  depressing  causes,  which,  diminishing  the 
strength  of  the  muscles  of  respiration,  oblige  them  to  make  up 
by  the  frequency  of  their  contractions  what  is  wanting  in  their 
energy.  Probably  there  are  some  nervous  conditions  of  the  sys- 
tem, also,  in  which  the  breathing  becomes  accelerated,  from  what 
Cullen  called  mobility,  a  greater  readiness  to  move  than  power 
to  complete  the  motions.  We  have  seen  the  breathing  hurried  in 
some  cases  of  hysteria,  without  the  patient  being  conscious  of  it, 
and  without  either  real  weakness  or  pectoral  disease  to  account 
for  it.  These  cases  are  of  no  consequence  in  themselves,  but 
should  be  known,  that  they  may  be  separated  from  those  of  true 
dyspnoea.  In  many  other  cases,  especially  those,  we  believe, 
where  the  nervous  system  is  affected,  the  breathing  is  not  accele- 
rated, but  suspirious,  a  sigh  or  deep  breath  being  taken  from  time 
to  time ;  yet  the  patient  is  often  not  conscious  of  any  oppression 
or  unusual  effort.  This  may  be  called  irregular  breathing,  and 
there  are  several  other  varieties  which  we  have  not  time  to  con- 
sider in  detail.  The  rhythm  in  breathing  probably  depends 
entirely  on  the  chain  of  influences  which  we  before  described  as 
concerned  in  the  act,  and  not  on  any  peculiar  periodicity,  such  as 
that  which  seems  to  reside  in  the  heart ;  and  therefore  irregular 
breathing  must  depend  on  a  change  in  one  or  more  of  the  links  in 
that  chain. 

The  feeling  of  dyspnoea  is  one  of  a  very  peculiar  and  distress- 
ing character.  Even  when  slight  in  degree,  its  permanent  op- 
pressive influence  is  very  wearing;  and  when  severe,  it  causes 


90  DIAGNOSIS  OF  DISEASES  OF  THE  LUNGS. 

the  most  indescribable  suffering,  with  such  a  feeling  of  impending 
death,  that  the  most  courageous  are  often  unmanned  by  it.  The 
constrained  postures  of  the  patient,  the  anxious  or  even  desperate 
expression  of  his  countenance,  the  painful  straining  of  all  the 
muscles  that  can  in  any  way,  however  distantly,  assist  in  the 
respiratory  movements,  bespeak  the  intensity  of  the  feeling,  which 
is  far  worse  than  the  most  acute  pain.  It  is  worthy  of  remark, 
however,  that  this  feeling  is  experienced  in  its  severest  degrees 
only  by  those  in  whom  the  dyspnrea  comes  on  rather  suddenly, 
especially  when  the  sensibility  is  entire,  and  the  lungs  are  not 
diseased,  as  in  obstructions  in  the  trachea  or  large  bronchi,  spasm 
or  swelling  of  the  glottis,  and  spasmodic  asthma.  In  these  cases 
the  sensibility  is  not  gradually  blunted  by  the  circulation  of  imper- 
fectly oxygenated  blood;  nor  has  the  activity  of  the  functions, 
which  require  arterial  blood,  been  lowered  by  previous  depressing 
causes.  Opium,  belladonna,  camphor,  and  other  narcotics,  will 
sometimes  relieve  the  symptoms  of  dyspnosa  not  only  by  deaden- 
ing the  sensibility,  but  also  by  diminishing  the  activity  of  those 
functions  and  secretions  which  require  oxygenated  blood,  and 
therefore  a  free  supply  of  air.  If  we  could  temporarily  produce 
a  state  approaching  to  the  torpor  of  hybernating  animals,  we 
might  diminish  the  bad  effects,  as  well  as  the  painful  feeling  of 
dyspnoea ;  and  we  believe  that  such  a  state  is  actually  induced  in 
those  wrho  are  habitually  asthmatic,  in  whom  all  the  functions  are 
brought  to  a  lower  standard,  and  who  thus  suffer  with  impunity 
such  an  encroachment  on  the  function  of  respiration  as  would  be 
fatal  to  an  individual  of  a  common  standard. 

The  feeling  of  want  of  breath  has  been  used  as  a  means  of 
testing  the  condition  of  the  respiratory  organs.  A  person  whose 
respiration  is  free  and  unembarrassed,  can  hold  his  breath  longer 
than  one  whose  lungs  are  diseased.  Dr.  Lyons  has  proposed  to 
measure  the  condition  of  the  lungs  by  the  time  which  he  can  hold 
the  breath,  after  a  full  inspiration ;  and  to  insure  accuracy,  the 
patient  is  desired  to  count  numbers  during  this  time.  A  healthy 
person  with  a  good  chest  can  continue  counting  for  forty-five 
seconds  without  taking  breath,  whilst  those  with  diseased  lungs 
often  cannot  keep  on  for  twenty  seconds.  The  same  objection 
may  be  made  to  this  test  that  we  made  to  the  measuring  of  the 
exhaled  air  proposed  by  Mr.  Abernethy,  that  it  is  a  test  as  much 
for  the  strength  of  the  muscles  of  respiration  as  for  the  condition 
of  the  lungs.  Besides,  both  the  feeling  of  want  of  breath,  and 
the  power  of  augmenting  the  respiratory  movements,  vary  consi- 
derably in  different  healthy  subjects.  It  is  well  known  that  divers 
acquire  the  power  of  remaining  under  water  for  two  or  three 
minutes  (it  has  been  said  more)  without  taking  breath.  In  diving 
animals  there  is  a  structural  provision  to  enable  them  to  continue 
some  time  without  air.  The  chief  venous  trunks  are  very  tor- 
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tuous,  and  admit  of  dilatation,  so  that  the  venous  blood  can  accu- 
mulate in  them,  instead  of  distending  and  embarrassing  the  right 
cavities  of  the  heart  and  the  lungs.  Perhaps  some  change  of  this 
kind  may  be  somewhat  produced  in  divers  by  the  often-repeated 
practice  of  holding  the  breath.  Professor  Faraday  has  described 
another  mode  by  which  a  person  may  be  enabled  to  hold  his 
breath  for  a  minute  and  a  half,  which  is  double  the  time  usually 
practicable.  This  is  by  making  in  succession  five  or  six  full  and 
forcible  inspirations,  which  seem  to  so  completely  change  the  air 
in  the  lungs,  that  there  is  left  in  them  a  stock  of  pure  air  capable 
of  lasting  during  that  time.  The  knowledge  of  this  fact  may  be 
useful,  if  ever  it  is  wanted  to  hold  one's  breath  for  a  time  in  going 
into  the  suffocating  atmosphere  of  a  sewer,  a  mine,  a  house  on  fire, 
or  the  like,  or  in  diving. 

Dyspnoea  is  often  a  symptom  demanding  great  attention  in 
diseases  of  the  lungs  ;  but  it  must  be  studied  in  conjunction  with 
the  other  general  symptoms  and  the  physical  signs,  for  in  itself  it 
is  most  vague  and  inconclusive.  This  may  be  perceived  on  in- 
specting the  subjoined  tabular  view  of  the  causes  of  dyspnoea, 
which  is  founded  on  the  physiology  of  respiration.  This  table 
deserves  attention,  not  only  in  showing  the  varied  nature  and 
origin  of  the  symptom,  but  also  in  contrast  with  the  tables  of  the 
physical  signs,  the  causes  of  which  are  much  less  varied,  and  far 
more  appreciable.  But  when,  through  the  means  of  the  physical 
and  other  general  symptoms,  it  has  been  made  out  on  what  cause 
the  dyspnoea  depends,  then  this  symptom  often  becomes  a  valu- 
able measure  of  the  increase  or  diminution  of  the  disease,  and  a 
useful  guide  of  practice. 

PROXIMATE  CAUSES  OF  DYSPNCEA,  OR  DIFFICULT  BREATHING. 

1.    BT  IMPEDING  THE  ACCESS  OF  PURE  AIR  TO  THE  LUNGS. 

a.  Mechanical. 

Rigidity  of  parts  of  the  ?  e  _   i  Ossification  of  cartilages;  induration  of  the 

respiratory  machine  3  f      pleura;  rickety  distortions. 

Pressure  on  ditto.       -       e.g.     Tumours  or  dropsies  of  the  abdomen. 

{Effusions  in,  swellings  of,  tumours  pressing 
on,  the  air-tubes. 
Spasm  of  the  glottis;  spasm  of  the  bron- 
chi. 

("Pleurisy, 

Compression  of  the  lungs  *.#.  }  Effusi?DS    or   tumours  I  Hydrothorax, 
3    (      in  pleural  sac  •    -      j  Pneumothorax, 
^Aneurism,  &c. 
"Engorgement  of  the  vessels. 

(Edema, 


Alterations  in  the  tissue  7 
of  the  lungs     -    -     5 


Effusions  -  -  -  -  <  Hepatization, 
(_ Tubercle,  &c. 
("Emphysema, 

Altered  structure      -     <  Dilated  bronchi, 
(_Vomicse,  &c. 
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b.  Chemical. 


v  e.g.     Mephitic  gases;  rarefied  air. 
c.  Vital. 

^esoiratio'n  -  s6'^'     Pleurodyne;  pleuritis;  peritonitis,  &c. 

Paralysis  of  muscles  off  £      S1"^™8  °f  the  Splnal  marr°W  in  ^  "^ 

dltto- I  .<    '(_  Paralysis  of  the  bronchi  (?). 

Weakness  of  ditto    -    -  $  Excessive  prostration  from  ataxic  fevers, 

3    (_     &c. 
Spasm  of  ditto     -    -    -    e.g.     Tetanus  ;  spasmodic  asthma,  &c. 

2.  Br  THK  STATE  OF  THE  BLOOD. 

a.  Mechanical. 

Obstruction  to  the  pas-)  (Diseases  of  the  heart  and  great  vessels; 

sage  of  the  blood  -     )  .  *"  i     tumours  pressing  on  them. 

b.  Chemical. 

An  excessively  venous  )  -,?•  i  .•        -j-       .i_-    j 

£  e.g.     Violent  exertion;  idiopathic  dyspnrea  (T). 

Deficiency  of  red  particles  e.g.     Anaemia;  chlorosis. 

3.  Br  THE  NERVOUS  RELATIONS  OF  RESPIRATION. 

Excessive  sensibility  of )          (Hysteric  dyspnosa;  cerebral  fevers;  neu- 

the  par  vagum      -      \    '& '  \     ralgia  (?) 
Defective  ditto     -    -         e.g.     Coma;  narcotism,  &c.  (breathing  slow). 

Cough.  Another  symptom,  which  is  even  more  common  in 
diseases  of  the  chest  than  dyspnoea,  is  cough.  The  act  of  cough- 
ing consists  in  one  or  more  abrupt  and  forcible  expirations,  ac- 
companied by  a  contraction  of  the  glottis,  trachea  and  upper 
bronchial  tubes.  The  expirations  being  more  complete  than 
usual,  especially  when  there  are  several  of  them,  are  followed  by 
a  deep  forcible  inspiration,  the  force  of  which  is  shown  by  the 
loud  respiratory  murmur,  which,  by  the  ear  applied  to  the  chest, 
may  be  heard  to  accompany  it.  The  muscles  chiefly  concerned 
in  the  act  of  coughing  are  the  abdominal  muscles  and  intercostals, 
the  combined  contraction  of  which  effects  a  strong  pressure  on 
the  contents  of  the  chest. 

The  common  cause  of  cough  is  phlegm,  or  some  other  matter 
irritating  the  air-passages,  and  the  object  or  final  cause  of  the 
cough  is  to  expel  or  expectorate  this  matter.  The  proximate 
cause  of  cough  may  be  said  always  to  be  some  irritation,  either 
direct  or  by  sympathy,  of  the  sentient  parts  of  the  air-tube,  or  of 
the  nerves  which  render  them  sentient.  Some  parts  of  the  bron- 
chial membrane  are  much  more  sensitive  than  others ;  that  lining 
the  glottis  and  larynx  is  excessively  so,  and  the  least  irritation  of 
it  is  enough  to  excite  coughing.  That  of  the  trachea  and  large 
bronchi  is  less,  for  foreign  bodies  have  been  known  to  lodge  in 
them  for  some  time  without  causing  any  coughing,  so  that  some 
have  supposed  that  they  have  nothing  to  do  with  the  production 
of  this  symptom ;  but  when  the  sensibility  of  these  parts  is  in- 
creased by  inflammation  or  nervous  excitement,  any  thing  irri- 
tating them  will  also  excite  coughing.  It  is  easy  to  see  why  the 
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sensibility  of  the  air-tubes  should  be  greatest  at  their  entrance ; 
it  is  the  door-keeper,  placed  there  to  exclude,  or,  by  calling  other 
forces  to  its  aid,  to  expel  any  thing  improper  which  may  intrude. 
But  the  other  parts  of  the  tubes  have  also  a  preserving  sensibility, 
which  may  bear  a  little,  but  is  soon  roused  into  activity  by  con- 
tinued irritation.  We  find  the  parallel  of  this  in  the  alimentary 
canal  in  the  natural  state.  The  sensibility  that  excites  the  action 
of  vomiting  is  peculiar  to  the  fauces  at  one  end  of  the  tube ;  and 
that  which  induces  the  striving  of  defecation  resides  chiefly  in 
the  termination  of  the  rectum  at  the  other  end :  but  uncommon 
degrees  of  irritation,  or  an  exalted  sensibility,  will  occasion  the 
same  actions  to  be  excited  by  impressions  on  other  parts  that  are 
usually  insensible :  hence  arise  the  vomiting  caused  by  an  over- 
irritated  or  inflamed  stomach  or  duodenum,  and  the  tenesmus  and 
purging  excited  by  a  similar  state  of  the  colon.  We  shall  see 
this  more  fully  on  considering  the  various  causes  of  cough. 

As  other  irritations,  cough  may  be  excited  either  by  an  unusual 
irritant  acting  on  the  tubes  in  their  natural  state,  or  by  the  ordi- 
nary circumstances,  which,  although  not  usually  irritating,  yet 
become  so  by  the  exalted  irritability  of  the  tubes,  or,  as  is  the 
more  common  case,  by  a  combination  of  these  causes.  We  have 
an  example  of  cough  excited  simply  by  an  unusual  irritant,  when 
a  portion  of  food  or  of  bronchial  mucus  lodges  on  the  membranes 
of  the  glottis ;  and  an  irritant  may  act  by  sympathy  as  well  as  by 
direct  application,  as  when  we  excite  coughing  by  introducing  a 
probe  pretty  far  into  the  ear.  The  cause,  by  increased  irritability, 
is  exemplified  in  the  cough  of  early  bronchitis  and  nervous  asthma, 
which  the  mere  inhalation  of  air  is  sufficient  to  excite.  There 
are  both  an  unusual  irritant  and  increased  irritability,  in  the 
secreting  stages  of  bronchitis  and  other  affections,  where  an 
unusual  quantity,  and  sometimes  an  irritating  kind,  of  mucus  is 
poured  out  on  an  over-sensitive  membrane.  This  more  complex 
cause  of  cough  is  frequently  induced  by  the  continuance  of  the 
other  causes ;  thus,  the  continued  application  of  an  irritant  will 
develop  an  increased  sensibility ;  an  increased  sensibility  and 
irritation  will  be  followed  by  inflammatory  excitement  and  the 
secretion  of  matter,  the  quantity  and  quality  of  which  add  to  the 
irritation.  Thus  we  see  how  the  physiological  causes  of  cough 
become  identified  with  the  pathology  of  bronchitis,  or  inflamma- 
tion of  the  membrane  of  the  air-tubes;  and,  in  common  parlance, 
a  bronchial  inflammation  is  called  a  cough,  this  being  the  most 
prominent  symptom.  But  although  this  inflammatory  condition 
is  often  developed  by  the  continuance  of  causes  which  produce 
cough,  yet  it  is  not  necessarily  so,  and  there  may  be  irritation  or 
increased  sensibility,  or  both,  enough  to  cause  cough,  and  which 
may  yet  be  short  of  the  degree  or  the  conditions  requisite  to  pro- 
duce inflammation. 
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It  has  been  stated  that  the  irritation  which  causes  cough  may 
not  be  applied  to  the  bronchial  membrane  itself,  but  may  be  exerted 
from  a  part  more  or  less  distant.  Thus  cough  may  be  excited  by 
tubercles  in  the  parenchyma  of  the  lungs,  by  inflammations  or 
irritations  of  the  pleura,  peritoneum,  stomach,  liver,  and  so  forth  ; 
and  although  we  may  conjecture  that  these  irritations  are  con- 
veyed through  the  nervous  branches  which  connect  these  several 
organs  and  the  air-tubes  with  one  common  sensitive  centre,  yet 
we  cannot  explain  why  they  should  be  sometimes  conveyed,  and 
at  others  not ;  for  although  cough  does  frequently  accompany  the 
pathological  conditions  to  which  we  have  just  adverted,  yet  irri- 
tations and  inflammations  of  the  stomach,  liver,  peritoneum,  nay, 
sometimes  even  of  the  pleura  and  pulmonary  parenchyma,  often 
arise  without  any  cough  whatever.  It  has  been  attempted  to 
explain  these  discrepancies  by  assuming  that  there  must  be  bron- 
chitis present  to  produce  cough,  and  that,  when  these  several 
distant  irritations  do  not  excite  bronchitis,  they  are  unaccompanied 
by  cough;  but  this  view  increases  instead  of  diminishing  the 
difficulty,  for  it  leaves  unexplained  the  reason  why  this  supposed 
bronchitis  should  occur  in  some  cases  and  not  in  others;  and 
bronchitis,  although  including  cough,  is  more  than  cough,  and 
needs  something  more  to  produce  it.  We  may  conjecture  about 
local  weaknesses,  constitutional  peculiarities,  and  irregular  sensi- 
bilities, as  causes  of  these  differences,  and  this  is  all  that  we  can 
do  towards  explaining  them :  but  this  is  not  what  an  explanation 
ought  to  be ;  this  is  referring  phenomena  not  to  known  general 
properties,  and  the  laws  which  govern  them,  but  to  individual 
peculiarities  and  undefined  influences,  the  laws  of  which  are  not 
known.  These  considerations  furnish  another  proof  of  the  un- 
certainty of  general  symptoms  as  means  of  diagnosis.  Still,  when 
cough  does  occur,  and  its  cause  has  been  made  out  by  the  aid  of 
other  signs,  it  deserves  attention,  not  only  as  a  symptom,  but  as 
a  morbid  action  of  a  distressing  and  hurtful  kind,  which  some- 
times may  require  remedies  expressly  to  relieve  it.  This  illus- 
trates what  has  been  said  before,  that  general  symptoms,  although 
much  less  constant  and  instructive  than  physical  signs  with  regard 
to  the  diagnosis  of  organic  lesions,  yet,  when  positive,  often  tell 
us  more  of  those  general  conditions  of  the  system  which  become 
our  guides  in  the  employment  of  remedies. 

Under  this  impression  we  shall  examine  some  of  the  varieties  of 
cough  which  present  themselves  in  different  cases,  and  trace  the 
connection  between  their  characters  and  variations  in  the  elements 
that  constitute  them.  Of  course  the  study  of  a  symptom  in  any 
individual  case  must  be  conjoined  with  a  proper  survey  of  its 
functional  or  organic  cause  ;  but  as  we  have  also  (sometimes  only) 
to  treat  the  symptom,  it  is  highly  useful  to  study  its  varieties,  and 
thus  to  render  it  more  practically  instructive. 
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The  cough  may  vary  according  to,  1.  The  irritant  exciting  it; 
2.  The  sensibility  feeling  the  irritation  ;  3.  The  movements  thereby 
excited,  which  consist  of  (a)  the  contraction  of  the  muscles  of 
respiration,  and  (6)  the  contraction  of  the  air-tubes;  4.  The  con- 
dition of  the  bronchial  membrane  and  its  secretion. 

Under  these  heads,  we  shall  meet  with  the  varieties  of  cough 
with  which  every  practitioner  is  familiar. 

1.  The  violence  of  a  cough  will,  cceteris  paribus,  be  in  propor- 
tion to  the  degree  of  irritation  that  excites  it.     For  example,  a 
healthy  person  whilst  eating  or  drinking  incautiously,  suffers  some 
food  to  enter  the  glottis ;  the  cough  thereby  excited  will  be  more 
severe  with  wine  or  any  thing  peppered,  than  with  water  or  any 
bland  food.     So  in  the  early  stages  of  catarrh,  although  the  sensi- 
bility of  the  membrane  is   increased,  yet  the  thin   saline-tasted 
secretion  also  acts  as  unusual  irritant  upon  it,  and  keeps  up  a  short 
teasing  tickling  cough,  with  continued  attempts  to  clear  the  throat. 
When  the  irritation  is  more  moderate,  but  irremovable,  like  that 
occasioned  by  incipient  tubercles  in  the  pulmonary  tissue,   the 
cough  will  generally  be  of  that  slight  hacking  kind,  with  little  or 
no  expectoration,  that  is  so  well  known  as  one  of  the  first  symp- 
toms of  pulmonary  consumption.     The  irritant  here  remaining  the 
same,  the  circumstances  which  increase  this  cough  are  those  that 
augment  the  sensibility  of  the  lung  and  air-tubes,  such  as  a  quick- 
ened state  of  the  circulation  from  exertion,  heated  rooms,  or  during 
the  assimilation  of  stimulating  food. 

2.  We  have  already  adverted  to  increased  sensibility  as  being 
concerned  in  the  cough  of  recent  bronchitis  or  bronchial  irritation. 
It  becomes,  however,  more  developed  when  the  cough  has  lasted 
several  hours,  and  instead  of  being  short  and  tickling  only,  it 
comes  on  in  more  violent  and  prolonged  fits,  which  are  quite  irre- 
sistible and  often  accompanied  by  a  feeling  of  soreness.     The 
heightened  sensibility  of  the  air-tubes  is  further  manifested  by  the 
readiness  with  which  breathing  air  at  all  cold,  or  swallowing  any 
thing  at  all  irritating,  will  excite  cough.  We  have  before  remarked 
how  this  increased  irritability  of  the   inflamed  air-tubes  is  com- 
monly joined  with  the  augmented  irritation  of  their  secretion ;  but 
we  do  sometimes  meet  with  cases  in  which  the  increased  sensi- 
bility is  purely  nervous,  unaccompanied  by  any  secretion :  and  the 
cough  is  brought  on  by  the  slightest  cold  or  irritating  matter  in 
the   air.     Even  strong  odours  will  sometimes  cause  it.     These 
nervous  coughs  are  to  be  treated  chiefly  by  various  remedies  which 
diminish  the  sensibility  of  the  nervous  system,  such  as  narcotics, 
or  sometimes  by  those  which  excite  stronger  impressions  in  other 
parts,  such  as  epispastics  and  the  application  of  heat. 

3.  Besides  the  sensibility  of  the  bronchial  membrane,  another 
property  connected  with  the  nerves,  muscular  mobility,  may  be 
the  source  of  some  varieties  of  cough.     We  cannot  here  examine 
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the  circumstances  under  which  a  change  of  proportionate  relation 
takes  place  between  the  action  of  the  motory  nerves  in  general, 
and  the  impressions  which  excite  them.  It  is  sufficient  for  us  that 
the  fact  is  well  known,  that  in  certain  conditions  or  states  of  the 
system,  an  ordinary  impression  will  excite  inordinate  motions  ; 
while  in  others  the  motions  resulting  from  similar  impressions  will 
be  imperfect,  and  below  the  natural  amount.  It  is  thus  also  with 
the  motions  of  muscles  concerned  in  coughing :  they  may  be  ex- 
cessively mobile,  so  that  the  least  irritation  will  set  them  agoing ; 
and,  like  a  clock  without  its  pendulum,  they  continue  their  im-. 
petuous  motions  until  their  strength  has  fairly  run  out.  This  is  the 
convulsive  cough  which  we  meet  with  in  some  hysterical  and  ner- 
vous subjects,  and  its  convulsive  character  is  the  more  evident 
from  the  fact,  that  it  sometimes  alternates  with  chorea,  or  convul- 
sive affections  of  other  sets  of  muscles.  The  same  uncontrollable 
character  is,  however,  often  communicated,  by  a  nervous  tem- 
perament or  peculiar  nervous  affections,  to  coughs  arising  from 
common  causes,  which  thus  shake  and  exhaust  the  patient  in  an 
unusual  degree,  and  require  appropriate  modifications  of  treatment 
to  subdue  them.  Hooping-cough  in  its  after  stages  is  of  this  kind, 
and  from  our  experience  we  should  say,  that  the  shaking,  uncon- 
trollable nature  of  the  cough  is  more  characteristic  of  pertussis, 
than  the  hooping,  which  is  not  always  present,  especially  in  adults. 
This  leads  us  to  consider  on  what  hooping  depends ;  and  here 
again  we  shall  find  the  use  of  our  physiological  divisions,  which 
explain  some  other  varieties  of  cough  that  are  sometimes  met 
with. 

In  considering  the  physiology  of  respiration,  we  are  led  to 
believe  that  the  act  of  expiration  is  aided  by  the  contraction  of  the 
circular  fibres  of  the  air-tubes.  In  the  forcible  expirations  which 
constitute  ordinary  coughing,  there  is  also  a  simultaneous  con- 
traction of  the  air-tubes,  and  especially  of  the  aperture  of  the 
glottis,  through  which  the  air  is  driven  with  the  greatest  force,  in 
order  to  expel  any  irritating  matter.  Now  the  contraction  of 
these  tubes  may  be  excessive,  defective,  or  irregular,  and  this 
will  occasion  other  varieties  of  cough.  When  their  contraction 
is  excessive,  being  also  generally  irregular,  they  give  the  wheezing 
character  to  the  cough,  so  remarkable  in  asthmatic  subjects.  A 
wheezing  cough  does  not  always  depend  on  contraction  of  the 
circular  fibres,  for  other  constrictions  of  the  bronchi  will  also 
cause  it;  but  if  we  listen  to  the  chest  of  a  nervous  asthmatic,  we 
may  often  hear,  in  the  forcible  expirations  of  a  fit  of  coughing, 
sibilant  and  sonorous  rhonchi,  which  are  too  transient  to  be  pro- 
duced by  the  thickening  or  secretion  of  the  tubes.  Where  the 
irritability  of  the  bronchi  is  great,  their  contraction  may  not,  as 
usual,  cease  during  the  act  of  inspiration ;  and  it  is  this  spasmodic 
constriction  affecting  particularly  the  upper  part  of  the  air-tube 
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during  the  forcible  inspiration  which  succeeds  to  coughing,  that 
causes  the  hooping  sound.  This  state  of  things  happens  chiefly 
in  the  irritable  frames  of  children  when  affected  with  convulsive 
cough ;  and  the  violence  and  repetition  of  the  expiratory  efforts  of 
this  cough  occasion  the  back  draught  to  be  the  more  forcible, 
sonorous,  and  prolonged.  If  we  apply  our  ears  to  the  chest  of  a 
child  during  a  fit  of  hooping-cough,  we  are  surprised  to  find  how 
little  sound  we  can  hear  there  with  all  these  noisy  external  efforts: 
in  fact,  the  continued  constriction  of  the  bronchial  tubes  permits 
very  little  motion  of  air  into  and  out  of  the  tissue  of  the  lungs  :  in 
the  convulsive  cough  of  adults,  again,  in  which  there  is  seldom 
hooping,  the  respiratbry  murmur  of  the  long  inspiration,  or  back 
draught,  is  pretty  loud,  whilst  the  succession  of  coughs  here  also 
consists  more  of  external  than  of  internal  movement.  In  all 
these  kinds  of  cough,  antispasmodics  will  often  give  more  relief 
than  any  other  class  of  remedies. 

But  we  may  have  an  opposite  condition  of  the  circular  fibres  of 
the  bronchi,  a  weakness  or  deficiency  of  action,  -a  paralysis,  so 
that  they  do  not  contract  as  usual  during  the  expiratory  efforts  of 
coughing.  This  constitutes  the  hollow  or  bar/cing  cough  which 
we  sometimes  hear  in  chronic  bronchitis,  and  now  and  then  in 
febrile  and  nervous  affections.  This  cough  is,  as  we  shall  pre- 
sently find,  accompanied  with  a  difficulty  of  expectoration ;  hence 
it  is  sometimes  very  distressing,  and  particularly  so  when,  as  it 
occasionally  happens,  it  is  combined  with  a  mobility  of  the  exter- 
nal muscles  of  respiration,  rendering  the  cough  convulsive  and 
paroxysmal.  The  tearing  and  exhausting  fits  of  this  kind  of 
cough  are  sometimes  quite  agonizing ;  and  we  may  judge  from 
the  bloated,  congested  appearance  of  the  lips  and  face,  how  much 
these  fits  impede  the  respiration  and  circulation,  and  how  much 
they  may  thus  tend  to  increase  and  perpetuate  the  diseased  condi- 
tion of  the  bronchial  tubes.  In  some  such  cases  we  have  seen 
the  terebinthinaceous  medicines,  with  external  counter-irritation 
and  occasional  emetics,  give  most  relief;  but  the  treatment  will 
depend  on  various  circumstances,  which  cannot  be  entered  into 
at  present. 

4.  Besides  the  sensitive  and  motory  apparatus  concerned  in 
the  act  of  coughing,  we  have  the  secretion  of  the  air-tubes,  which 
may  also  by  its  qualities  modify  the  character  of  the  cough. 
According  to  whether  this  secretion  is  present  or  not,  the  cough 
may  be  humid  or  dry;  and  according  to  the  relation  of  the  quali- 
ties of  this  secretion  to  the  powers  of  expectoration,  the  cough 
may  be  loose  or  tight ;  and  these  varieties  may  be  combined  with 
the  other  species  of  cough,  as  those  may  with  each  other ;  and 
thus  are  produced  the  endless  host  of  different  kinds  of  cough 
that  we  meet  with  in  practice.  Without  pretending  to  affirm, 
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that  it  is  always  possible  to  classify  these  by  the  division  now 
pointed  out,  we  may  state  that  we  have  often  found  this  analysis 
useful  in  drawing  attention  to  the  predominant  changes  of  vital 
property,  as  manifested  by  symptom,  and  in  thus  distinguishing 
cases  which  require  different  modes  of  treatment. 

Expectoration.  The  expectoration  is  another  symptom  of  tho- 
racic disease,  which  must  be  considered  as  the  result  of  vital  as 
well  as  physical  properties,  and  therefore  it  is  included  under  the 
head  of  general  diagnosis,  although  it  sometimes  approaches  in 
character  to  a  physical  sign.  The  word  expectoration  strictly 
means  the  act  of  expelling  any  thing  from  the  chest ;  but  by  a 
figure  of  speech  it  is  also  applied  to  the  matter  so  expelled.  We 
shall  find  that  both  the  act  and  the  matter  of  expectoration  may 
present  us  signs  of  the  condition  of  the  pectoral  organs. 

If  we  consider  the  structure  of  the  bronchial  tree,  we  shall  per- 
ceive that  natural  breathing  tends  to  prevent  the  accumulation  of 
matters  in  its  tubes,  in  spite  of  gravitation.  The  area  of  the 
smaller  divisions  of  the  bronchi  is  considerably  greater  than  that 
of  their  trunks ;  and  it  may  be  represented  as  the  divided  base 
of  a  hollow  cone  or  funnel,  which  is  concentrated  gradually  in 
the  trunks,  and  completely  in  the  windpipe.  The  air,  in  the  more 
sudden  act  of  expiration,  passes  with  greater  rapidity  and  force  as 
it  converges  into  these  trunks,  and  therefore  tends  to  carry  through 
them  any  superfluous  matter  that  may  be  present  on  the  bronchial 
surface.  This  will  explain  how  the  finer  bronchial  tubes  of  the 
most  dependent  parts  of  the  lung  are,  in  health,  kept  clear  of  any 
accumulation.  Possibly  the  ciliary  motions  of  the  mucous  mem- 
brane may,  as  MM.  Purkinjie  and  Valentin  have  surmised,  tend 
to  the  same  effect. 

But  it  is  the  forcible  acts  of  special  expectoration,  hawking^ 
and  coughing,  that  tend  most  effectually  to  clear  the  air-passages  ; 
and  they  do  this  by  both  increasing  the  force  and  fulness  of  the 
expiratory  effort,  and  at  the  same  time  contracting  the  upper  tubes 
and  trachea,  so  that  the  air  acts  with  greater  force  on  any  super- 
fluous matter  in  them.  The  repeated  closure  of  the  glottis  in 
coughing  increases  the  expulsive  effort  by  letting  out  the  air  in 
successive  sudden  jerks,  which  are  more  forcible  than  any  con- 
tinued act  of  expiration  would  be.  We  see  this  exemplified  in 
cases  where  the  operation  of  bronchotomy  has  been  performed. 
The  patient  often  cannot  expectorate  effectually  so  long  as  air  can 
pass  out  from  the  artificial  opening,  and,he  is  in  danger  of  suffoca- 
tion in  consequence  ;  but  on  closing  this  during  the  act  of  cough- 
ing, the  force  of  the  air  can  be  directed  in  the  natural  way  against 
the  accumulated  matter.  By  attention  to  this  particular,  suffoca- 
tion has  been  averted  in  more  than  one  instance  after  this  ope- 
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ration.  In  certain  diseased  conditions  of  the  larynx,  the  patient 
cannot  close  the  glottis ;  and  hence  also  expectoration  may  be 
difficult,  while  the  cough  assumes  a  continuous  uncontrollable 
character,  which  we  might  have  added  as  another  variety  to  those 
before  enumerated.  This  is  what  M.  Trousseau  calls  a  belching 
cough. 

There  is  another  element  essential  to  the  proper  performance  of 
the  act  of  expectoration — the  capacity  to  make  such  a  full  inspi- 
ration as  shall  carry  the  air  in  beyond  the  accumulating  matter,  so 
that  it  may  on  its  forcible  passage  out  again,  carry  this  matter 
before  it.  Hence  we  see  why  weakness,  which  prevents  a  suffi- 
cient inspiratory  effort,  or  obstruction  of  the  terminal  and  most 
expansible  parts  of  the  air-tubes,  which  renders  this  effort  ineffec- 
tual, may  stop  the  act  of  expectoration,  and  by  permitting  the 
accumulation  of  matter  in  the  air-tubes  may  speedily  conduce  to 
a  fatal  result.  Inability  to  expectorate  is  the  immediate  cause  of 
death  in  many  cases  of  various  diseases  ;  in  fact,  it  is  a  part  of  the 
article  of  death  itself;  and  when  we  hear  the  rattle  in  the  throat 
of  the  dying,  we  hear  the  sign  of  the  accumulating  barrier  which 
is  shutting  out  the  breath  of  life.  Sometimes,  even  at  this  stage, 
there  are  sensibilities  enough  in  the  system  to  feel  the  force  of  a 
stimulant  which  may  excite  the  sinking  powers  to  another  strug- 
gle ;  expectoration  is  once  more  accomplished,  and  breath  once 
more  renewed ;  and  where  there  is  no  irrecoverable  alteration  of 
structure,  this  act  of  expectoration  may  in  some  few  instances  turn 
the  balance  in  favour  of  recovery.  It  is  unnecessary  to  say,  then, 
how  important  it  is  to  study  the  act  of  expectoration,  and  to  ac- 
quaint ourselves  with  those  means  that  may  excite  or  promote  it. 
Most  practitioners  have  seen  instances  in  which  a  patient  has  been 
snatched  from  the  jaws  of  death  by  the  timely  administration  of  a 
diffusible  stimulus,  such  as  a  warm  aromatic  draught,  with  carbo- 
nate of  ammonia  or  ether,  together  with  such  a  change  of  posture, 
and  other  circumstances  as  might  most  favour  the  expulsion  of  the 
matter  that  was  suffocating  him.  A  great  deal  may  often  be  done 
in  less  urgent  cases  by  attention  to  the  posture  of  the  patient. 

In  most  instances  the  act  of  expectoration  is  easiest  in  that  pos- 
ture in  which  the  respiration  is  most  free,  which  is  commonly  the 
semi-erect  posture :  but  some  patients  expectorate  more  freely 
when  lying  on  one  side ;  and  we  remember  a  phthisical  patient 
who  really  appeared  to  be  several  times  saved  from  suffocation  by 
alternating  his  posture  from  lying  down  to  sitting  up  in  a  particular 
manner,  suggested  by  a  knowledge  of  the  condition  of  the  lungs 
in  that  case.  When  this  expedient  was  neglected,  the  patient  was 
so  shaken  with  frightful  fits  of  fruitless  cough,  and  so  oppressed 
with  the  accumulating  matter,  which  they  could  not  expel,  that 
speedy  suffocation  seemed  inevitable.  In  some  cases,  the  act  of 
expectoration  may  be  favoured  by  another  kind  of  action,  in  which 
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the  expiratory  muscles  are  concerned,  that  of  vomiting ;  and  we 
shall  find  hereafter,  that  some  emetics  may  exert  an  influence  of 
an  important  nature  on  the  bronchial  tubes,  besides  this  mechan- 
ical one. 

The  character  of  the  expectoration  frequently  furnishes  us  with 
very  instructive  signs.  It  is  the  product  of  diseased  action,  and  in 
its  physical  or  chemical  qualities  it  may  inform  us  somewhat  of  the 
nature  of  that  action,  of  the  condition,  and  sometimes  of  the  posi- 
tion of  the  parts  from  which  it  comes.  As,  however,  we  have 
seen  that  the  effort  of  expectoration  is  sometimes  unsuccessful,  there 
may  be  no  expectoration  to  judge  of;  and  besides  this  instance, 
most  children  and  some  adults  cannot  spit  out  what  they  expecto- 
rate, but  swallow  it. 

The  basis  of  expectoration  generally  is  the  secretion  of  the  mu- 
cous membrane  of  the  air-tubes.  This  is  naturally  a  transparent, 
colourless,  slightly  glutinous  liquid,  like  thin  mucilage.  The 
chief  animal  matter  which  it  contains  is  that  called  mucus,  which 
seems  to  be  a  sort  of  imperfectly  coagulated  albumen,  and  the 
varieties  of  sputa  presented  by  disease  commonly  depend  on  an 
unnatural  condition  or  quantity  of  this  animal  matter.  There  is 
also  saline  matter,  which  may  vary  in  quantity,  and  so  may  the 
proportion  of  water.  From  the  recent  experiments  of  Dr.  Gold- 
ing  Bird,  as  well  as  those  of  Dr.  Babington  and  Mr.  Brett,  it  would 
seem  that  the  condition  of  the  animal  matter  in  the  expectoration 
depends  in  great  measure  on  the  proportion  of  saline  matter  with 
which  it  is  combined,  this  being  in  abundance  in  transparent  and 
viscid  expectoration,  and  defective  in  the  opaque  kind,  with  little 
viscidity,  and  least  of  all  in  that  which  is  absolutely  purulent. 
Dr.  Babington  found,  that  on  mixing  pus  with  a  solution  of  com- 
mon salt,  after  a  time  it  became  converted  into  a  nearly  transparent 
viscid  mass  like  mucus ;  and  Dr.  G.  Bird  rendered  the  physical 
and  chemical  resemblance  perfect  by  adding  a  little  soda,  and  then 
passing  a  current  of  carbonic  acid  gas  through  it.  ( Guy's  Hospi- 
tal Reports,  No.  vi.)  Mr.  Brett,  in  a  valuable  communication  to 
the  medical  section  of  the  British  Association  in  1837,  states  that 
he  found  the  saline  matter  of  transparent  viscid  mucous  expecto- 
ration to  amount  to  from  20  to  33  per  cent,  of  its  solid  matter, 
whilst  that  of  the  opaque  viscid  mucus  of  chronic  bronchitis  was 
from  16  to  23,  and  the  puriform  expectoration  of  the  last  stage  of 
phthisis  was  only  from  9  to  10  per  cent.  These  researches  con- 
firm the  opinion  we  have  long  held,  that  the  difference  between 
mucus  and  albumen  seems  to  consist  in  their  physical  condition, 
rather  than  in  their  chemical  constitution.  Mucus  is  a  transparent 
glutinous  matter,  not  coagulable  by  heat,  as  liquid  albumen  is,  and 
not  solid  and  opaque  like  coagulated  albumen  ;  but  on  ultimate 
analysis  it  is  not  found  to  differ  from  this  principle.  When,  there- 
fore, we  see  expectorated  matter  opaque  and  solid,  or  liquid  and 
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coagulable  by  heat,  it  loses  the  only  distinguishing  characters  of 
mucus,  and  is  strictly  albuminous.  For  this  reason,  we  submit  the 
following  general  classification  of  expectorated  matter : — 

1.  Mucous,  more  or  less  transparent  and  viscid.  2.  Albumi- 
nous, opaque  without  viscidity.  3.  Watery,  thin  and  transparent. 
4.  Compound,  composed  of  combinations  of  the  preceding  kinds. 

1.  Mucous  expectoration  is  that  most  like  the  natural  secretion, 
being  transparent,  and  more  or  less  viscid.  It  is  the  general  result 
of  simple  acute  inflammation  of  the  mucous  lining  of  the  air-tubes, 
in  which  case  it  is  increased  in  quantity,  and  particularly  in  vis- 
cidity ;  in  fact,  the  glutinous  character  of  the  sputa,  and  the  te- 
nacity with  which  they  stick  together  and  to  the  containing  vessel, 
or  fall  out  in  a  ropy  mass,  was  described  by  Andral,  and  we  think 
correctly,  to  be  a  mark  and,  in  some  degree,  a  measure  of  acute 
bronchitis.     From  the  researches  just  alluded  to,  it  would  appear 
that  the  viscidity  of  these  sputa  depends  on  their  quantity  of  mu- 
cus, which  is  albumen  combined  with  saline  matter,  to  which  is 
sometimes  added  free  uncoagulated  albumen.    In  the  most  intense 
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forms  of  inflammation,  and  where  the  disease  occupies  the  finer 
tubes,  to  the  glutinous  character  of  the  mucus  is  added  a  frothi- 
ness,  arising  from  the  mixture  of  those  air-bubbles  in  the  tubes, 
which,  in  their  breaking,  cause  the  mucous  and  sub-mucous  rhon- 
chi.  But  the  most  intense  bronchitis  is  that  accompanying  inflam- 
mation of  the  parenchyma :  here  we  have  the  most  viscid  form  of 
sputum,  through  which  air  driven  produces  the  crepitant  rhon- 
chus ;  and  the  blood  in  the  distended  vessels  of  the  engorged 
parenchyma  communicating  a  little  colouring  matter  to  it,  gives 
it  that  reddish  or  rusty  tinge  which  is  so  characteristic  of  the 
sputa  of  peripneumonia.  The  transparent  or  semi-transparent 
condition  of  these  viscid  sputa  distinguishes  them  from  the  albu- 
minous kind,  into  which,  however,  they  pass  in  the  advanced 
stages  of  all  the  more  inflammatory  affections  of  .the  bronchial 
membrane.  The  mucous  expectoration  has  commonly  a  saltish 
taste,  and  with  its  saline  matter  is  probably  connected  its  irritating 
quality,  so  marked  in  the  early  stage  of  bronchitis. 

2.  The  varieties  of  albuminous  expectoration  are  pretty  nume- 
rous, for  under  this  head  are  comprehended  the  opaque  kinds  of 
sputa  which  have  no  remarkable  viscidity,  such  as  the  purulent 
expectoration  of  chronic  bronchitis,  the  fibrinous  or  polypous  sputa 
of  plastic  bronchitis,  and  the   more  compound  combinations  of 
these  with  caseous  and  other  matters,  which  are  voided  in  the 
advanced  stages  of  pulmonary  phthisis.     This  class  of  sputa  de- 
notes an  error  of  secretion,  farther  than  the   mucous  from  the 
natural  standard,  there  being  a  defective  proportion  of  saline  mat- 
ter, as  well  as  an  excess  of  albuminous ;  but  their  production 
generally  announces  a  decline  of  inflammation  from  its  most  acute 
form.    Probably,  the  very  throwing  off  of  so  considerable  a  mass 
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of  animal  matter,  is  the  means  of  relieving  to  a  certain  extent  the 
inflamed  vessels  ;  for  we  frequently  find  the  purulent  or  polypous 
expectoration  in  intense  bronchitis  attended  by  a  remarkable  dimi- 
nution in  the  signs  of  local  and  general  excitement.  This  remark 
has  been  made  also  by  Dr.  Stokes.  But  such  an  expectoration 
ceases  to  be  a  favourable  sign  when  it  continues,  either  with  un- 
diminished  irritation,  or  with  proofs  of  general  weakness  ;  for 
then  a  change  is  implied,  either  in  the  structure,  or  in  the  habitual 
action  of  the  membrane,  which,  secreting  pus  instead  of  mucus, 
goes  beyond  the  mere  removal  of  a  temporary  congestion,  and 
proves  itself  a  cause  of  irritation  and  exhaustion. 

Much  has  been  written  about  the  modes  of  distinguishing  pus 
from  mucus  in  the  expectoration.  On  these  formerly  the  diagno- 
sis of  pulmonary  phthisis  was  supposed  to  depend.  These  tests 
are  not  now  much  attended  to,  not  only  because  it  is  well  known 
that  pus  may  be  produced  without  any  ulceration  or  consumption 
of  the  lung,  but  also  because  these  distinctions  cannot  be  com- 
plete between  matters  that  pass  by  insensible  gradations  into 
each  other.  The  chemical  composition  of  pus  resembles  that  of 
the  colouring  globules  of  the  blood,  and  differs  from  mucus  in 
containing  a  notable  quantity  of  iron. 

3.  Watery  expectoration  is  that  kind  in  which  a  liquid  of  only 
slightly  glutinous  quality  is  coughed  up  in  greater  or  less  abun- 
dance.    This  appears  to  contain  very  little  animal  matter,  and  to 
be  rather  a  diluted  mucus  than  to  have  in  it  any  thing  peculiar. 
It  is  often  covered  with  a  froth,  particularly  when  it  is  coughed 
up  with  much  effort.     This  secretion  is  to  be  regarded  as  the 
result  of  irritation,  with  a  relaxed  state  of  the  vessels,  rather  than 
of  inflammation ;  but  it  may  occur  as  a  consequence  of  this  lesion, 
as  well  as  of  congestion  or  obstruction  to  the  circulation  of  the 
blood  in  the  lungs.     It  is  the  expectoration  of  what  is  called 
humid  asthma  and  pituitous  catarrh.     Some  persons  of  a  relaxed 
habit  have  it  during  a  common  cold,  or  any  form  of  bronchial 
inflammation.     It  sometimes  tastes  more  salt  than  usual,  and  in 
this  case  it  commonly  causes  a  more  incessant  teasing  cough. 

4.  Under  the  head  compound  expectoration,  are  classed  various 
combinations  of  the  preceding  kinds,  which  we  meet  with   in 
almost  every  form  of  pectoral  disease.     They  are  either  products 
of  different  parts,   in  distinct  pathological  conditions,  although 
coughed  up  at  the  same  time ;  or  they  may  in  some  cases  proceed 
from  the  same  part  in  an  intermediate  pathological  state,  and 
capable  of  secreting  different  kinds  of  matter.     An  example  of 
the  latter  is  the  opaque  or  muco-purulent  expectoration  of  the 
latter  stages  of  bronchitis,  in  which  the  opacity  and  colour  of 
albuminous  matter  is  apparent,  whilst  it  is  held  together  by  a 
mucus  of  some  tenacity.     In  the  concocted  sputa  of  declining 
acute  bronchitis,  the  mucus  predominates;  whilst  the  loose  albu- 
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minous  matter  is  more  abundant  where  the  inflammation  tends  to 
pass  into  a  chronic  state.  The  sputa  of  chronic  bronchitis,  and  in 
fact  of  most  chronic  diseases  of  the  lungs  and  air-tubes,  are  almost 
always  more  or  less  mixed;  for  it  generally  happens  that  the  dif- 
ferent parts  of  the  membranes  and  tissues  are  variously  affected ; 
and  when,  as  in  the  advancing  stages  of  phthisis,  there  is  struc- 
tural lesion  or  destruction  of  parts,  there  is  the  greater  reason  for 
a  more  heterogeneous  kind  of  expectoration.  In  these  cases, 
however,  the  albuminous  kinds  mostly  predominate,  in  the  form 
of  muco-purulent,  purulent,  caseous,  or  tuberculous  matter,  and 
coagulable  or  fibrinous  lymph,  occasionally  tinged  or  mixed  with 
the  colouring  matter  of  the  blood:  these  constitute  the  bulk  of  the 
expectoration  of  the  consumptive.  In  catarrhal  diseases  of  a 
chronic  kind,  we  commonly  see  very  opposite  forms  of  sputa 
expectorated  together.  Thus  in  a  spitting-dish  full  of  thin,  frothy 
watery  expectoration,  we  often  find  portions  of  tough  and  almost 
solid  semi-transparent  mucus,  as  if  some  parts  of  the  tubes  were 
throwing  off  the  water,  and  others  the  animal  matter,  in  a  sepa- 
rate form.  When  the  subject  of  catarrh  is  treated  of,  we  shall 
find  that  these  opposite  products  do  not  imply  an  equally  opposite 
pathological  condition.  After  hemoptysis,  it  is  very  common  to 
see  fibrinous  concretions,  together  with  purulent  and  mucous 
matter,  all  more  or  less  tinged  with  blood.  In  other  affections  it 
is  not  uncommon  to  see  the  sputa  streaked  with  blood ;  and  this 
sign  is  of  less  importance  when  the  cough  is  violent,  because  it 
may  then  merely  proceed  from  a  slight  abrasion  caused  by  the 
force  of  this  mechanical  action.  When,  however,  there  is  often 
blood  present,  without  much  force  of  cough,  and  especially  if 
there  be  pus  with  it,  we  may  suspect  the  presence  of  ulceration 
in  some  part  of  the  air-passages.  The  colouring  matter  of  the 
blood  in  an  altered  state,  may  also  be  combined  with  other  forms 
of  sputa.  Thus,  in  scorbutic  persons  affected  with  humid  catarrh 
or  bronchitis,  the  expectoration  is  a  thin,  reddish-brown  liquid, 
like  prune  juice  or  diluted  treacle  ;  and  in  the  last  stages  of  pul- 
monary disease,  the  colouring  matter,  from  the  final  pulmonary 
congestion  which  precedes  death,  is  seen  in  the  dirty  reddish- 
brown  or  greenish  tinge  of  the  purilaginous  sputa. 

It  is  evident,  then,  that  the  matter  of  expectoration  will  often 
inform  us  of  the  pathological  condition  of  the  lungs  and  their 
tubes  ;  and  its  quantity  or  quality  may  sometimes  suggest  proper 
remedies.  In  some  cases  we  may  learn  other  things  from  it. 
Thus,  when  in  consumption,  tubercular  matter  with  portions  of 
pulmonary  tissue  is  expectorated,  the  conclusion  is  obvious.  We 
also  sometimes  see  the  expectoration  present  physical  signs  of  the 
state  of  the  interior  by  its  containing  albuminous  or  compound 
matter,  moulded  into  the  shape  of  the  tubes  or  cavities  from 
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•which  it  comes.  The  large  rounded  flocculent  muco-purulent 
sputa  of  advanced  phthisis  are  often  such  as  could  only  accumu- 
late in  a  cavity;  and  the  tubular  or  vermicular  albuminous  matter 
which  is  coughed  up  in  the  plastic  kind  of  bronchitis,  sufficiently 
explains  whence  it  comes,  by  its  being  an  exact  mould  or  cast  of 
the  bronchial  tubes,  sometimes  in  an  arborescent  form,  from  several 
of  their  divisions. 

We  must  not  omit  to  notice  a  test,  which  is  erroneously  used 
to  determine  the  nature  and  source  of  sputa,  whether  they  float  or 
sink  in  water.  The  floating  of  a  sputum  merely  depends  on  the 
number  of  air-bubbles  retained  in  it,  and  although  pus  alone,  or 
tuberculous  matter  alone,  will  not  retain  these  bubbles,  yet  a  small 
addition  of  tenacious  mucus  will  enable  them  to  do  so.  Again, 
although  the  sputa  formed  in  ulcerous  cavities  are  less  likely  to 
contain  air  and  to  float  than  those  formed  in  the  tubes,  yet  we  not 
unfrequently  find  the  concocted  expectoration  of  acute  bronchitis, 
which  is  formed  exclusively  in  the  large  tubes,  sink  in  water ; 
whilst  the  mixed  product  of  a  vomica  and  the  adjoining  tubes, 
which  has  been  churned  together  with  air,  floats.  This  hydro- 
static test  of  expectoration  is  then  a  very  inconclusive  one ;  but  it 
may  be  useful  in  sometimes  causing  a  rough  separation  of  the 
albuminous  matters  from  those  of  a  more  viscid  mucous  kind. 

Other  details  regarding  the  matter  of  expectoration  might  be 
given ;  but  enough  has  been  said  to  illustrate  how  it  may  prove 
useful  in  diagnosis  and  practice.  From  this  it  will  appear  how 
much  more  valuable  its  indications  may  become  when  conjoined 
with  the  physical  signs,  by  which  we  may  often  detect  the  posi- 
tion, and  measure  the  amount  of  the  local  disease,  of  which  the 
matter  expectorated  is  the  product.  We  shall  find  many  exem- 
plifications of  this  position  hereafter. 

Pain.  The  only  other  morbid  phenomenon,  connected  spe- 
cially with  the  modified  vital  properties  of  the  organs  of  respiration, 
is  pain.  We  know  that  pain  may  arise  either  from  an  excessive 
impression  on  the  nerves  of  sensation,  or  from  an  excessive  sen- 
sibility of  these  nerves,  to  which  common  circumstances  of  posi- 
tion, motion,  &c.,  then  become  painful.  The  latter  is  the  more 
common  cause  of  pain  in  internal  diseases ;  but  it  is  not  unusual 
to  find  them  combined,  as  when  a  tumour,  or  effused  matter, 
presses  on  or  stretches  parts  morbidly  sensible.  The  most  com- 
mon causes  of  pain  are  inflammation,  and  those  kinds  of  vascular 
excitement  that  are  allied  to  it :  this  vascular  excitement  is  gene- 
rally attended,  in  the  first  instance  at  least,  with  an  exaltation  of 
the  nervous  function.  But  the  nervous  function  may  be  primarily 
excited  ;  and  although  the  increased  sensibility  thus  produced 
seldom  lasts  long  without  more  or  less  stirring  up  the  function  of 
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the  vessels  also,  yet  we  may  for  a  time  have  pains  purely  nervous, 
such  as  pleurodjne  and  pectoral  neuralgia.  Further,  as  inflam- 
mation is  not  the  only  cause  of  pain,  so  the  pain  present  in  inflam- 
mation is  by  no  means  an  index  of  the  extent  of  the  inflammation, 
nor  even  of  its  situation.  Most  extensive  inflammations  have 
been  known  to  occur,  not  only  in  the  parenchyma  of  the  lungs, 
but  in  the  bronchial  membrane  and  pleura  also,  without  producing 
any  pain;  and  "it  frequently  happens  in  phthisis,  that  the  pains 
chiefly  complained  of  are  low  down  in  the  sides,  when  the  disease 
is  almost  entirely  in  the  upper  lobes  of  the  lungs.  So  likewise 
in  bronchitis  and  pneumonia,  the  pain  is  often  confined  to  the 
sternal,  lateral,  or  scapular  regions,  whilst  the  disease  occupies 
other  parts. 

There  are,  nevertheless,  some  general  characters  with  regard 
to  pain,  which  may  render  it  useful  as  a  symptom  of  disease  of  the 
chest.  It  is  commonly  remarked,  that  the  pain  of  parenchyma- 
tous  and  bronchial  inflammations  is  dull  and  diffused,  whilst  that 
of  inflammation  involving  the  serous  and  fibrous  membranes  of 
the  pleura  and  pericardium  is  of  a  sharp  lancinating  character. 
This  is  generally  but  not  constantly  true ;  and  we  may  find  it  ex- 
plained by  the  circumstance,  that  the  par  vagum,  which  supplies 
the  bronchi  and  lungs,  is  by  no  means  so  sensitive  a  nerve  as  the 
spinal  intercostals,  which  are  distributed  on  the  pleura  and  peri- 
cardium. For  this  reason,  too,  there  is  more  apt  to  be  acute  pain 
when  the  costal  pleura  or  the  coverings  of  the  great  vessels  are 
inflamed,  than  when  the  pulmonary  pleura  is  the  chief  seat  of 
disease.  A  further  distinction  in  the  variations  of  these  divers 
kinds  of  pain  will  confirm  the  opinion,  that  they  belong  to  dif- 
ferent orders  of  sensibility.  The  dull,  heavy,  or  aching  pain  of 
bronchitis,  or  pneumonia,  is  generally  pretty  constant,  although 
it  is  increased  by  full  inspiration,  exertion,  or  the  breathing  of  cold 
air ;  yet  even  then  it  gives  the  feeling  of  soreness  under  the  ster- 
num, rather  than  of  severe  pain.  It  often  resembles  the  pain  of 
dyspepsia,  which  is  probably  seated  in  a  branch  of  the  same  nerve, 
and  is  also  usually  referred  to  the  sternum.  The  degrees  of  pleu- 
ritic pain,  on  the  other  hand,  are  sudden,  extreme  and  intolerable. 
If  it  be  not  felt  in  ordinary  breathing,  a  long  breath,  or  a  cough, 
just  sufficient  to  bring  the  membranes  to  a  requisite  degree  of 
tension,  causes  that  sharp  stitch  of  the  side — that  sudden  catch 
of  the  breath,  that  has  been  considered  so  characteristic  of  pleu- 
risy. When  it  is  constant,  the  patient  is  obliged  to  hold  his  side 
to  diminish  its  severity,  by  restraining  the  motions  of  the  chest ; 
and  thus  placed  in  opposition  to  the  sensation  which  prompts  the 
act  of  respiration,  this  sharp  pain  may  cause  such  a  voluntary 
restraint  of  these  acts,  as  to  bring  the  patient  to  the  verge  of  as- 
phyxia. It  is  under  these  circumstances  that  the  breathing  be- 
comes partial,  as  formerly  described,  and  patients  whom  pain 
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constrains  to  breathe  only  with  the  diaphragm  or  with  one  side, 
will  perform  this  supplementary  respiration  so  well,  that  they  are 
completely  free  from  pain,  although  the  inflammation  is  as  acute 
and  the  membranes  as  tender  as  ever.  Sometimes  we  may  detect 
the  latent  tenderness  by  pressing  between  the  ribs  of  the  affected 
side ;  but  we  are  more  likely  to  succeed  if  we  restrain  the  sup- 
plementary respiration  by  pressing  on  the  abdomen  or  on  the 
healthy  side,  and  then  desire  the  patient  to  cough,  or  to  take  a 
sudden  long  breath.  If  there  be  any  exalted  sensibility  or  tender- 
ness, it  is  pretty  sure  to  be  discovered  by  this  means ;.  and  we 
have  several  times  met  with  patients  who  denied  having  any 
uneasiness  or  tenderness,  yet  they  winced  at  the  pain  developed 
in  this  way. 

As  a  general  rule  (not  however  without  some  exceptions),  we 
may  consider  a  fixed  permanent  pain,  or  a  permanent  tenderness, 
which  depends  on  the  same  pathological  cause,  an  indication  of 
inflammation,  or  congestion,  or  some  analogous  condition  of  the 
vessels ;  and  when  present  it  deserves  attention,  not  only  as  an 
object  of  treatment  on  its  own  account,  but  also  as  an  index, 
which  together  with  the  pulse,  cough,  fever,  and  other  general 
symptoms,  shows  the  increase  and  diminution  of  the  complaint, 
and  the  effects  of  remedies,  even  before  these  become  manifest 
from  the  physical  signs.  Still,  if  we  trust  to  it  alone,  it  will 
negatively  deceive  us  in  those  numerous  cases  of  extensive  dis- 
ease in  which  it  is  absent,  or  scarcely  complained  of;  and  it  will 
positively  deceive  us  in  those  cases  in  which  modified  nervous 
sensibility — a  mere  neurosis — is  the  only  or  the  chief  disorder. 

We  come  now  to  examine  shortly  the  nature  and  value  of  the 
symptoms  which  diseases  of  the  organs  of  respiration  develop  in 
other  functions. 

Physiology  indicates  the  close  relations  which  subsist  between 
the  organs  of  respiration  and  those  of  circulation ;  and  prepares  us 
to  expect  that  disease  in  the  former  should  disturb  the  latter,  and 
develop  symptoms  in  the  function  of  circulation.  Accordingly, 
we  find  such  symptoms  in  the  state  of  the  arterial  pulse,  and  in 
that  of  the  superficial  capillary ^and  venous  parts  of  the  circulation. 

The  pulse.  The  pulse  has  for  ages  been  relied  on  as  a  guide 
in  the  diagnosis  and  treatment  of  all  diseases  ;  but  those  who  have 
had  much  experience,  know  how  fallacious  it  sometimes  proves ; 
and  those  who  have  had  little  experience  must  acknowledge  that 
it  is  very  difficult  to  distinguish  the  varieties  of  the  pulse  from 
one  another.  Some  of  the  fallacies  and  difficulties  connected 
with  the  pulse  as  a  sign,  appear  to  arise  from  our  studying  it  too 
empirically, — from  our  not  rationally  considering  those  elements 
on  which  its  varieties  depend,  and  a  knowledge  of  which  would 
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enable  us  to  understand  and  to  foresee  the  circumstances  which 
are  capable  of  producing  these  varieties.  To  guide  the  student 
to  this  knowledge,  we  will  give  a  brief  analysis  of  the  nature  and 
varieties  of  the  pulse  of  arteries. 

The  arterial  pulse  is  caused  by  the  jets  of  blood  thro\vn  at  cer- 
tain intervals  of  time  into  the  arteries  by  the  contractions  of  the 
ventricles  of  the  heart.  The  motion  originates  exclusively  in 
these  contractions,  although  it  may  be  modified  by  the  blood 
which  is  moved,  and  by  the  tubes  which  convey  it.  Now  here 
are  three  elements: — 1.  The  heart;  2.  The  blood;  and,  3.  The 
arteries; — and  variations  in  the  condition  or  action  of  each  of 
these  cause  varieties  in  the  arterial  pulse.  Let  us  consider  a  few 
of  these  variations. 

1.  Without  noticing  the  modifications  in  the  action  of  the  heart 
resulting  from  disease  of  that  organ — a  subject  to  be  considered 
hereafter — it  is  plain  enough,  that  if  the  other  elements  be  equal, 
the  strength  and  frequency  or  rhythm  of  the  contractions  of  the 
left   ventricle  of  the  heart  will  determine  the  strength  and  fre- 
quency of  the   arterial  pulse.     But   the   contractions   may  have 
another  quality — that  of  abruptness  :  being  rather  brisk  and  short 
than  strong  and  complete,  they  communicate  to  the  pulse  that 
character  which  is  called  sharp.     Now  what  property  in  the  heart 
gives  it  this  abruptness  of  contraction  ?  what  but  an  extreme  irri- 
tability?    There   is  sometimes  this  irritability  in  inflammations 
and  fevers ;  but  we  find  it  also  in  conditions  of  mere  nervous 
irritation,  of  which  it  is  more  distinctive.     And  it  is  when  these 
coexist  with  inflammation  or  fever,  that  the  pulse  presents  a  sharp- 
ness in  addition  to  other  qualities  more  peculiar  to  inflammation. 
In  sthenic  irritation,  or  those  connected  with  fulness  and  tone  of 
the  vascular  system,  which  may  tend  either  to  acute  inflammation 
or  to  active  hsemorrhage  or  other  discharge,  the  heart's  contrac- 
tions are  strong  as  well  as  sharp  ;  and  so  is  the  pulse.     In  these 
cases,  although  the  original   irritation  were  local,  it  has  now 
reached  the  centre  of  the  circulation,  and  thence,   distributed 
through  the  whole  system,  becomes  general.     But  let  us  see  how 
the  other  elements  modify  the  pulse. 

2.  There  can  be  no  doubt  that  the  blood  in  the  heart  and  ves- 
sels determine  by  its  quantity  the  character  of  the  arterial  pulse  : 
very  possibly  it  does  so  by  its  quality  likewise  ;  but  this  is  not  so 
easy  to  prove.     The  fulness  and  strength  of  the  pulse  in  the  arte- 
ries depend  materially  on  the  quantity  of  blood  in  them  ;   and 
when  the  pulse  is  frequent  as  well  as  full,  there  is  the  greater 
proof  of  plethora,  inasmuch  as  it  shows  that  there  is  a  considerable 
jet  thrown  into  the  arteries  at  each  contraction,  notwithstanding 
that  the  contractions  are  so  frequently  repeated.     But  there  may 
be  a  full  system  of  blood-vessels  without  a  large  or  strong  pulse, — 
as  when  the  heart  is  acting  feebly  or  faintly ;  and  where  its  irrita- 
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bility  is  lowered,  such  a  mode  of  action  may  be  actually  caused 
by  the  congestion  or  distension,  which,  for  a  time,  oppresses  the 
function  until  it  is  roused  into  reaction.  Under  these  circum- 
stances, blood-letting  will  often  increase  the  fulness  and  strength 
of  the  pulse.  The  opposite  condition — a  defective  quantity  of 
blood — will  modify  the  pulse  differently  according  to  the  state  of 
the  other  elements,  the  action  of  the  heart,  and  the  arterial  tubes. 
When  the  irritability  of  the  heart  is  reduced,  together  with  the 
quantity  of  blood,  the  pulse  will  become  softer,  weaker  and  less 
frequent.  But  it  frequently  happens,  especially  in  nervous  tem- 
peraments, or  where  the  depletion  has  been  carried  to  excess, 
that  the  diminution  of  the  blood  is  accompanied  with  an  aug- 
mented irritability  of  the  heart,  and  the  pulse  becomes  not  only 
quicker,  but  sharper  than  usual ;  and  the  effect  of  the  abrupt  jets 
into  a  small  bulk  of  blood  contained  in  imperfectly  distended 
tubes,  is  to  give  to  the  pulse  that  jerking  or  bounding  character, 
as  if  a  mere  ball  of  liquid  were  suddenly  shot  through  the  empty 
tube,  which  is  so  remarkable  in  the  irritation  of  inanition  and 
chlorosis. 

3.  But  we  cannot  fully  understand  the  variations  of  the  pulse 
without  attending  to  the  properties  of  the  tubes  in  which  it  is  felt. 
If  the  arteries  were  tubes  of  an  unyielding  or  an  unvariable  cha- 
racter, then  the  pulse  in  them  would  more  uniformly  represent 
that  of  the  heart,  which  would  be  transmitted  through  them  unmo- 
dified. But  we  know  that  they  are  not  so  :  they  possess  proper- 
ties of  elasticity  and  tonicity,  which  vary  according  to  circum- 
stances, and  which  modify  the  pulses  from  the  heart,  by  changing 
the  size  of  the  tubes,  and  the  yielding  or  the  resisting  nature  of 
their  walls.  It  is  plain  that  the  impulse  of  a  jet  of  blood  must  be 
differently  transmitted  by  vessels  when  they  are  large  and  yield- 
ing, and  when  they  are  contracted  and  tense  :  in  the  first  case  the 
pulse  would  be  soft  and  full,  in  the  latter  hard  and  small.  We 
know  but  imperfectly  what  are  the  circumstances  which  affect  the 
tonicity  and  elasticity  of  the  arterial  coats,  and  thereby  the  pulse: 
further  experiments  are  wanted  to  elucidate  them,  but  the  follow- 
ing are  pretty  well  ascertained,  and  they  should  not  be  forgotten 
in  estimating  the  signs  of  the  pulse.  Cold  causes  the  arteries  to 
contract,  and  therefore  renders  the  pulse  smaller.  We  know  how 
a  cold  lotion  will  often  diminish  the  fulness  and  throbbing  of  the 
arteries  of  an  inflamed  part ;  and  we  have  seen  the  same  effect  of 
cold  more  strikingly  produced  in  the  large  arteries.  In  the  experi- 
ments on  the  sounds  of  the  heart  carried  on  in  February,  1835, 
we  repeatedly  observed,  that  when  the  aorta  of  an  ass,  recently 
killed,  was  plunged  into  cold  water,  it  contracted,  so  as  not  to  per- 
mit the  introduction  even  of  the  little  finger,  and  its  coats  acquired 
an  increased  thickness  and  rigidity  :  the  pulmonary  artery  did  not 
contract  nearly  so  much.  The  circumstance  of  temperature  must 
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therefore  be  taken  into  account  in  judging  of  the  pulse;  for  cold 
may  render  the  pulse  of  an  artery  small  and  hard,  or,  if  severe, 
small  and  weak,  when  the  action  of  the  heart  and  the  condition  of 
the  system  would  give  it  the  reverse  qualities.  Heat,X)n  the  other 
hand,  within  certain  limits,  tends  to  diminish  the  tonic  contraction 
of  the  arteries ,  so  that  under  its  influence  they  receive  more 
strongly  and  fully  the  pulse  from  the  heart.  We  know  how 
warmth  restored  to  a  limb  makes  it  throb  with  these  expanded 
pulses. 

But  there  is  another  circumstance  that  may  modify  these  actions 
of  heat  and  cold  on  the  pulse,  besides  proving  by  itself  a  cause  of 
modification — the  condition  of  the  capillary  circulation.  When 
this  is  not  free,  the  artery  will  be  more  distended,  and  therefore 
the  pulse  harder  and  stronger  than  usual;  and  thus  in  fevers, 
where  the  surface  is  pale  and  constricted  in  the  cold  stage,  and 
dry  and  unrelaxed  in  the  hot  stage,  the  pulse  often  preserves 
through  these  changes  of  temperature  a  hardness  and  strength 
which  would  be  much  more  varied  were  the  capillary  vessels  free 
and  exhaling  their  usual  excretion,  and  which  is  actually  dimin- 
ished under  the  influence  of  a  warm  bath  or  temporary  moisture 
of  the  skin,  although  the  fever  still  continue.  Again,  whatever 
view  we  take  of  the  nature  of  inflammation,  we  cannot,  in  the 
present  state  of  pathological  knowledge,  doubt  that  the  circulation 
through  the  inflamed  vessels  is  to  a  certain  degree  obstructed ; 
whilst,  either  as  a  consequence  of  this,  or  from  some  co-operating 
influence,  the  vessels  leading  to  the  part  become  dilated,  and  being 
thus  more  open  than  others  to  the  pulse- wave  from  the  heart, 
which  their  distended  coats  cannot  temper  as  usual,  they  become 
the  seat  of  that  throbbing  hard  pulse,  that  has  been  mistaken  for 
increased  action  of  the  vessels  themselves.  And  there  are  many 
other  variations  in  the  pulse  explicable  on  these  principles,  but 
this  is  not  the  place  to  consider  them  further  in  detail. 

There  is,  however,  one  more  cause  of  variety  connected  with 
the  arteries,  so  frequently  occurring,  that  it  must  not  be  over- 
looked, viz.,  the  difference  in  the  arteries  of  different  individuals. 
Without  any  adequate  difference  in  the  action  of  the  heart,  in  the 
quantity  of  blood,  or  in  the  temperature,  we  find  a  very  remark- 
able variety  in  the  character  of  the  pulse  in  different  healthy  indi- 
viduals ;  and  the  same  difference  extends  to  the  modifications  of 
disease.  Some  have  always  a  soft  large  pulse  ;  in  others  it  is  small 
and  feeble  ;  in  others  small  and  hard  :  others,  again,  have  habitu- 
ally a  hard  strong  pulse,  which  scarcely  becomes  soft  under  any 
circumstances.  The  first  depends  on  the  arteries  being  large,  with 
thin  elastic  coats.  The  small  feeble  pulse  may  result  from  their 
small  size  and  thin  coats :  this  is  common  in  females,  and  may 
coexist  with  inordinate  action  of  the  heart.  The  hard  wiry  pulse 
is  connected  with  small  arteries  with  rigid  coats ;  and  the  same 
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rigidity  or  deficiency  of  elasticity  in  the  coats  of  arteries  of  larger 
size  gives  that  unvarying  hardness  and  strength  to  the  pulse  which 
we  so  often  meet  with  in  old  people,  and  which  renders  it  so  un- 
certain a  sign  in  these  cases.  We  may  often,  in  the  radial  artery, 
feel  the  permanent  thickening  and  hardness  of  its  coats,  which 
thus,  like  a  tube  of  glass  or  metal,  rigidly  transmit  the  heart's 
pulses,  without  tempering  them  by  any  yielding  or  spring.  With 
these  peculiarities  of  pulse  there  are  often  connected  characters  of 
constitution  or  temperament,  and  proclivities  to  disease  or  health, 
which  are  of  great  importance  in  guiding  us  in  practice. 

Besides  the  general  causes  which  modify  the  pulse,  which  we 
have  now  briefly  considered,  there  are  some  specially  connected 
with  diseases  of  the  pectoral  organs.  Those  arising  from  diseases 
of  the  apparatus  of  the  circulation  will  be  treated  of  in  the  article 
devoted  to  that  subject.  But  severe  affections  of  the  respiratory 
organs  also  sometimes  signally  modify  the  pulse,  and  that  in  a 
manner  which  may  tend  to  confuse  its  indications.  We  know 
how  closely  the  heart  is  linked  with  the  lungs ;  by  the  circulation 
even  more  closely  than  by  mere  position ;  for  the  lungs  may  be 
said  to  lie  between  the  two  compartments  of  the  heart,  and  any 
considerable  obstruction  in  the  lungs  will  derange  the  usual  rela- 
tions of  these  compartments.  There  is  then  a  distension  or  over- 
stimulation  of  the  right  side  of  the  heart ;  while  the  left,  receiving 
a  diminished  quantity  of  blood  from  the  lungs,  and  that  not 
thoroughly  aerated,  is  less  excited  than  usual,  and  may  give  to 
the  arterial  pulse  a  character  of  weakness  and  smallness  that  by 
no  means  represents  the  condition  of  the  whole  vascular  system, 
and  which  often  is  remarkably  contrasted  by  the  action  of  the 
right  side  of  the  heart,  as  felt  or  heard  under  the  sternum.  These 
varieties  are  produced  by  any  of  those  affections  of  the  chest 
which  infringe  far  on  the  respiratory  function.  These  are  more 
commonly  those  of  the  bronchial  and  parenchymatous  kind,  which 
have  accordingly  been  described  to  be  accompanied  by  a  softer 
and  weaker  pulse  than  those  affecting  the  serous  membranes. 
But  a  pleurisy  may  occur  also  with  a  small  weak  pulse,  when  the 
effusion  or  pain  is  such  as  to  interfere  largely  with  the  function  of 
the  lungs.  Neither  is  it  to  be  supposed  that  the  pulse  in  severe 
pneumonia  or  bronchitis  is  always  weak,  even  when  these  affec- 
tions infringe  considerably  on  the  function  of  the  lungs.  Even 
under  asphyxiating  influences  the  left  ventricle  may  sometimes 
become  excited,  together  with  the  right,  and  give  a  sharpness  to 
the  pulse,  which,  combined  with  the  arterial  tension  of  fever,  may 
be  readily  mistaken  for  hardness  and  strength.  But  this  character 
is  seldom  permanent;  and  we  generally  find  in  all  diseases,  when 
the  function  of  respiration  is  much  impaired,  that  the  pulse  soon 
loses  its  body  and  strength.  These  considerations  suggest  the 
expediency  of  examining  the  state  of  the  circulation  ,not  only  by 
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the  arterial  pulse,  but  also  by  the  pulsations  of  the  heart  itself,  and 
by  the  condition  of  the  veins  and  capillaries. 

Under  the  circumstances  just  mentioned,  when  the  indications 
of  the  arterial  pulse  are  most  variable  and  deceptive,  we  may 
often  find  useful  signs  in  the  condition  of  the  venous  and  capillary 
part  of  the  circulation.  The  distension  of  the  more  superficial 
venous  trunks,  especially  the  jugulars,  in  which  a  double  pulsa- 
tion often  shows  also  the  retropulsive  action  of  an  over-distended 
right  ventricle, — the  fulness  of  the  capillaries  of  the  lips,  tongue, 
throat,  cheeks,  eyelids,  nails  and  other  parts,  at  first  having  a 
florid  and  flushed  appearance,  but  afterwards,  as  the  respiration 
becomes  more  injured,  assuming  a  purple  or  livid  hue, — are  signs 
of  great  practical  importance,  and  of  a  constancy  more  approach- 
ing to  that  of  the  physical  signs.  They  do  not,  however,  present 
themselves  in  the  early  and  more  tractable  stages  of  disease  ;  and 
they  are  always  less  distinct  in  pallid  persons  with  small  superfi- 
cial vessels. 

Intimately  connected  with  the  state  of  the  circulation  is  the 
symptom  of  general  fever,  or  increased  heat,  which  attends  many 
diseases  of  the  chest.  It  depends  on  increased  force  and  rapidity 
of  the  circulation,  with  diminished  perspiration.  When  the  per- 
spiration is  restored,  the  heat  always  falls.  This  exhalation  of 
fluid  not  only  lowers  the  temperature  by  its  physical  agency  of 
evaporation,  but  being  in  itself  a  sign  of  a  relaxing  of  the  super- 
ficial vessels,  it  implies  an  abatement  of  the  vital  irritation.  In 
the  more  transient  forms  of  fever,  such  as  the  intermittent  and 
hectic,  the  profuse  perspiration  sometimes  reduces  the  animal  heat 
to  below  the  natural  standard,  just  as  the  circulation  is  propor- 
tionately enfeebled ;  and  the  same  chilling  influence  is  illustrated 
by  the  cold  sweats  which  succeed  to  temporary  and  irregular 
excitement.  There  are  degrees  of  vascular  irritation  in  which 
the  increased  heat  of  skin  is  partial,  and  determined  by  the 
structure  of  particular  parts.  Thus  in  the  asthenic  excitement  of 
hectic  fever,  the  heat  is  most  felt  in  the  palms  of  the  hands  and 
soles  of  the  feet,  because  the  circulation  is  not  strong  enough  to 
drive  the  perspiratory  excretion  through  the  thick  cuticle  of  those 
parts,  which  become  consequently  dry  and  hot.  The  same  thick- 
ness of  cuticle,  on  the  other  hand,  when  once  imbued  with  per- 
spiration, often  keeps  these  parts  soft  and  moist,  when  there  is  no 
sensible  perspiration  on  other  parts.  Not  unfrequently  the  unequal 
state  of  the  circulation  is  exhibited  in  febrile  and  inflammatory 
disorders  by  the  heat  of  the  abdomen,  back,  chest,  or  head,  whilst 
the  extremities  are  cooler  than  usual ;  and  occasionally  the  same 
locally  increased  action  is  manifested  by  partial  sweats,  which 
prevent  the  increase  of  heat,  and  tend  to  reduce  the  excitement. 
We  have  known  a  patient  with  pleurisy  perspire  profusely  only 
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from  the  affected  side,  for  several  .days;  and  nothing  is  more 
common,  in  slight  abdominal  inflammations,  than  to  find  the 
pungent  heat  of  the  belly  relieved  by  a  perspiration  equally  con- 
fined to  that  part.  But  we  practice  on  the  same  principle  in 
applying  to  irritated  or  inflamed  parts  poultices,  fomentations  and 
partial  baths,  which  tend  to  bring  the  skin  and  superficial  vessels 
to  the  same  relaxed  and  expanded  state  which  they  have  in  a 
perspiring  part. 

Heat  of  skin,  therefore,  is  an  uncertain  symptom;  for  it  de- 
pends on  a  condition  of  the  superficial  circulation  that  is  by  no 
means  constantly  associated  with  disease  of  the  internal  organs. 
When  present,  it  may  as  much  result  from  a  general  cause — an 
idiopathic  fever — as  from  a  local  inflammation  ;  and  cases  are  not 
uncommon  in  which  severe,  and  even  fatal,  visceral  inflammations 
are  attended,  through  a  great  part  of  their  course,  by  free  perspi- 
ration ;  nay,  the  same  may  be  said  of  some  fevers  which  are  called 
idiopathic.  Still  the  heat  and  condition  of  the  skin  become 
valuable  guides,  when  taken  in  conjunction  with  other  signs, 
inasmuch  as  they  indicate  the  constitutional  disturbance,  which 
is  an  important  part  of  the  disease,  and  which  is  sometimes  as 
much  to  be  considered  in  the  treatment  as  the  local  disease  which 
has  excited  it.  So,  likewise,  when  the  presence  of  a  disease  has 
been  established  by  other  signs,  the  condition  of  the  skin  may 
prove  a  measure  of  its  increase  or  diminution  more  delicate  and 
sooner  appreciable  than  can  be  found  in  the  physical  signs.  Thus 
an  increased  heat  of  skin,  coming  on  during  a  bronchial  or  pul- 
monary inflammation,  either  indicates  an  increase  of  that  inflam- 
mation or  the  addition  of  some  abdominal  or  other  irritation,  which . 
tends  to  aggravate  the  condition  of  the  patient.  So,  too,  perspi- 
ration breaking  out  in  the  hitherto  dry  and  hot  skin  of  a  pleuritic 
patient,  occasionally  does  prove  critical,  whether  that  word  be 
applied  to  the  excretion  as  a  cause  or  as  a  sign  of  the  amendment. 

Where  there  is  disorder  of  the  circulation,  especially  of  a  febrile 
kind,  we  may  expect  alteration  of  the  secretions,  which  are  so 
intimately  connected  with  it :  hence  we  find  the  urine  is  scanty 
and  high-coloured,  and  the  secretions  of  the  liver  and  intestines 
variously  deranged.  As  a  natural  consequence,  too,  there  will  be 
disorder  of  the  digestive  and  nutritive  function :  the  tongue  will 
be  furred,  or  florid :  the  appetite  will  fail ;  the  stomach  will  cease 
to  digest ;  thirst  will  torment ;  the  blood,  no  longer  fed  with  chyle, 
will  not  duly  nourish  the  textures,  nor  support  the  functions  :  the 
strength  will  fail ;  absorption  continuing  active,  if  time  permit,  ema- 
ciation will  ensue  :  and  various  complications  of  these  disturbances 
may  differently  modify  the  character  of  the  diseases  of  the  chest. 
The  sensorial  functions,  too,  may  be  deranged,  either  in  conse- 
quence of  the  secondary  visceral  disturbances,  or  more  rarely  by 
a  more  direct  influence  of  the  imperfect  respiration  on  the  brain 
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and  nervous  system.  A  knowledge  of  the  causes  of  asphyxia 
suggests  also  how  certain  states  of  the  nervous  system  may  tend 
to  develop  disease  of  the  lungs.  Thus  insensibility,  or  coma, 
causes  imperfect  respiration,  and  consequently  congestion  of  the 
lungs  ;  and,  as  we  shall  hereafter  see,  a  long-continued  congestion 
of  the  lungs  only  requires  the  addition  of  vascular  reaction  to  con- 
vert it  into  inflammation.  Persons  rarely  recover  from  an  asphyx- 
iated state,  without  suffering  more  or  less  from  the  injury  which 
it  leaves  in  the  vessels  of  the  lungs ;  and  not  a  few  who  have 
been  recovered  from  suspended  animation,  have  sunk  under  the 
pneumonia,  or  bronchitis,  which  supervened. 

We  have  thus  rapidly  glanced  at  some  of  the  pathological  rela- 
tions of  the  organs  of  respiration  to  other  functions,  to  give  the 
reader  an  opportunity  of  considering  rationally  the  nature  and 
value  of  general  symptoms.  Dyspnoea,  cough,  pain,  and  signs  of 
the  circulation,  with  its  concomitant,  temperature,  although  often 
equivocal,  yet,  when  strongly  marked,  sometimes  assist  us  in  diag- 
nosis. It  is  just  the  reverse  with  the  symptoms  arising  out  of 
disorder  of  the  other  functions.  The  altered  secretions  of  the 
kidneys,  the  liver  and  the  intestines,  cannot  inform  us  of  the 
nature  or  presence  of  a  disease  of  the  chest;  and  still  less  will 
gastric  derangement  or  sensorial  disturbance.  Not  only  will  they 
not  direct,  but  they  tend  essentially  to  blind  us  to  the  presence  of 
pectoral  disease  ;  for  they  set  up  prominent  symptoms  of  a  new 
character,  that  may  take  the  attention  entirely  from  the  real  source 
of  disease,  and  fix  it  on  the  brain,  the  liver,  the  stomach,  or  in- 
testines, the  affections  of  which  are  only  secondary,  and  often 
trivial.  How  often  do  we  find  peripneumony,  or  bronchitis,  dis- 
guised by  delirium  or  stupor,  or  by  vomiting,  a  loaded  tongue  or 
diarrhoea.  How  often  pleurisy,  masked  by  a  jaundiced  skin,  a 
tender  right  hypochondrium,  and  clay-coloured  faeces  ;  or  by  lum- 
bago, or  nephralgia.  How  often  tubercular  consumption,  obscured 
by  sundry  bilious,  dyspeptic,  or  nervous  symptoms.  It  will  be 
happy  for  the  practitioner  (for  his  credit,  at  least,  if  not  always  for 
the  success  of  his  practice,)  if  he  detect  the  enemy  through  its 
false  colours,  ere  it  triumph,  and  before  the  scalpel  shall  proclaim 
the  delusion  of  his  unwary  mind.  The  physical  signs  will  enable 
him  to  do  this,  and  again  we  recommend  them  to  the  best  atten- 
tion of  the  student.  On  taking  a  rational  review  of  the  general 
symptoms  in  comparison  with  the  physical  signs,  we  must  come  to 
the  conclusion  that,  as  diagnostic  means,  the  general  symptoms  fall 
far  short  of  the  physical  signs. 

But  it  is  not  to  be  supposed  that,  because  the  general  symptoms 
are  often  comparatively  of  little  aid  in  diagnosis,  we  are  to  neglect 
the  study  of  them.  They  are  almost  always  of  great  importance 
in  prognosis  and  practice.  The  physical  signs  more  surely  show 
how  the  pectoral  organs  suffer ;  but  having  discovered  this,  to  the 
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general  symptoms  we  must  look  for  how  the  system  suffers ;  and 
as  the  symptom  often  closely  sympathises  with  the  injured  organ, 
we  may  through  them  often  watch  the  first  turns  of  the  disease 
before  the  change  in  the  organ  becomes  physically  appreciable. 
In  the  general  symptoms  we  seek  for  those  critical  phenomena, 
which,  although  sometimes  deceptive,  yet  generally  announce  the 
tendency  of  the  disease  to  one  or  other  mode  of  termination.  In 
them  we  study  the  vital  forces  and  properties  with  which  nature 
works,  and  the  signs  of  what  nature  can  do :  and  in  our  methods 
of  treatment,  these  become  the  standards  to  which  we  direct,  and 
by  which  we  modify,  our  remedies.  When  we  treat  a  patient 
with  peripneumony  or  catarrh,  we  do  not  apply  our  remedies 
merely  to  the  local  lesions,  inflamed  vessels,  or  a  discharging 
membrane ;  we  study  the  system  at  large,  we  examine  other  func- 
tions through  the  general  symptoms,  and  we  direct  our  treatment 
with  due  reference  to  indications  from  all  these  several  sources. 
We  see,  then,  that  the  mere  stethoscopist  is  but  ill  fitted  to  prac- 
tise medicine.  He  may  justly  boast  of  his  skill  in  diagnosis;  his 
place  of  triumph  will  be  the  dissecting-room,  where  he  can  show 
the  lesions  that  he  had  detected ;  but  his  practice  at  the  bed-side 
will  be  unsuccessful  in  proportion  as  local  lesions  vary  in  their 
general  relations,  and  in  the  conditions  of  the  constitution,  or  of 
other  functions  that  may  accompany  them.  The  judicious  phy- 
sician will  not  omit  to  study  the  condition  of  the  vital  properties, 
which  are  exhibited  in  the  general  symptoms,  as  well  as  the  local 
physical  changes  which  have  been  already  produced ;  and  whilst 
he  chiefly  confides  in  the  physical  signs  to  indicate  and  measure 
the  present  local  lesions,  he  carefully  watches  in  the  general  symp- 
toms the  tendencies  of  those  properties  and  functions  which  are 
capable  of  increasing  or  modifying  these  lesions,  and  are  equally 
liable  to  be  affected  by  them.  The  general  symptoms  being  less 
intelligible  and  certain  than  the  physical  signs,  need  more  expe- 
rience to  enable  us  to  appreciate  them ;  but  we  have  found  that 
even  these  also  may  be  rationally  studied,  and  may  derive  a  light 
from  a  knowledge  of  physiology  and  the  physical  signs,  which 
experience  alone  could  never  throw  on  them. 
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CHAPTER  II. 

DISEASES  OF  THE  LARYNX  AND  TRACHEA. 

Mucous  or  catarrhal  inflammation  not  ^infrequently  affects  the 
larynx,  and  is  the  cause  of  the  hoarseness  which  often  attends 
both  mild  and  severe  bronchitis.  There  are,  however,  other  in- 
flammatory affections  of  the  larynx  of  a  very  serious  and  fatal 
tendency — those,  namely,  in  which  the  inflammation  affects  the 
submucous  cellular  membrane,  and  causes  oedematous  effusion 
into  this  tissue.  The  swelling  which  results,  narrows  the  caliber 
of  the  larynx,  particularly  at  the  glottis,  impedes  the  respiration, 
and  often  destroys  life.  To  this  form  of  inflammation  the  term 
Laryngitis  is  generally  restricted.  It  may  occur  under  the  differ- 
ent forms  common  to  other  inflammations,  varying  according  to 
its  exciting  causes,  and  to  the  state  of  the  constitution.  Dr. 
Cheyne  has  specified  no  fewer  than  nine  varieties  of  Laryngeal 
inflammation,  including  the  catarrhal  form.  For  practical  pur- 
poses, however,  and  for  the  sake  of  conciseness,  we  shall  com- 
prehend all  the  varieties  under  the  Acute  (which  may  be  sthenic 
or  asthenic)  and  the  Chronic. 

SECTION  I. 

ACUTE    LARYNGITIS. 

SYMPTOMS. — The  sthenic  form  of  acute  laryngitis  often  begins 
with  symptoms  of  tonsillitis,  with  difficulty  of  swallowing  and 
fever,  which  is  generally  preceded  by  rigors.  In  this  case  the 
extension  of  the  inflammation  to  the  larynx,  or  its  establishment 
in  other  cases,  is  announced  by  hoarseness,  a  frequent  husky,  and 
sometimes  convulsive  cough  followed  by  tenderness,  pain  and 
constriction  in  the  larynx  itself,  with  difficult,  prolonged,  and 
sonorous  inspiration,  the  chest  being  free  from  signs  of  disease. 
On  examination,  the  fauces  generally,  but  not  always,  are  red  and 
swollen,  and  sometimes,  by  pressing  the  tongue  forwards  and 
downwards,  the  epiglottis  may  be  seen  erect,  thickened,  and  of  a 
bright  or  deep  red  colour.  In  this  state  the  epiglottis  no  longer 
protects  the  glottis  from  the  contact  of  matters  passing  into  the 
pharynx ;  hence  the  act  of  swallowing  not  only  is  painful,  but 
often  causes  convulsive  fits  of  coughing,  and  increased  difficulty 
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of  breathing.  At  first  the  fever  is  decidedly  inflammatory :  the 
face  is  flushed,  the  skin  hot,  and  the  pulse  full  and  hard  ;  but  this 
state  is  soon  changed  under  the  depressing  influence  of  the  ob- 
structed state  of  the  respiration.  A  frightful  train  of  symptoms 
then  ensues,  induced  by  the  rapidly  increasing  impediment  to  the 
supply  of  air.  The  countenance  becomes  anxious  in  the  extreme, 
and  pallid ;  the  lips  livid ;  the  eyes  staring  and  watery ;  the  nos- 
trils raised ;  the  voice  is  reduced  to  a  whisper ;  the  integuments 
in  the  fore  part  of  the  neck  are  sometimes  oedematous ;  the  pulse 
becomes  quicker,  feebler,  and  less  uniform.  To  quote  the  ex- 
pressive description  of  that  experienced  observer,  Dr.  Cheyne, 
"  the  patient  is  restless  and  apprehensive,  often  changing  his 
position,  in  the  vain  hope  of  obtaining  relief;  walking,  or  rather 
staggering  to  and  fro  in  great  distress ;  feeling  that  he  is  on  the 
point  of  suffocation,  he  cannot  be  ignorant  of  the  danger  to  which 
he  is  exposed ;  hence  he  is  willing  to  submit  to  any  means  of 
relief,  and  is  impatient  of  delay.  In  this  stage  the  sufferer  seldom 
sleeps  for  many  minutes  at  a  time ;  when  he  begins  to  dose,  he 
starts  up  in  a  state  of  the  utmost  agitation,  gasping  for  breath, 
every  muscle  being  brought  into  action,  which  can  assist  respi- 
ration, now  a  convulsive  struggle.  He  is  quite  enfeebled,  be- 
comes delirious,  drowsy,  and  at  last  comatose,  the  circulation 
being  more  and  more  languid,  and  he  dies  on  the  fourth  or  fifth 
day  of  the  disease,  or  even  earlier."  Death  has  been  known  to 
take  place  seven  hours  after  the  attack ;  in  some  cases  it  has  been 
delayed  for  two  or  three  weeks. 

The  asthenic  form  of  laryngitis  differs  from  the  sthenic  in  the 
absence  of  symptoms  of  inflammatory  fever,  and  sometimes  of 
pain  in  the  larynx  and  difficulty  of  deglutition.  In  other  respects 
the  symptoms  are  similar  ;  with  the  same  hoarseness  and  cough  at 
the  commencement,  difficult  and  stridulous  respiration,  rapidly 
amounting  to  a  feeling  of  strangulation,  as  if  the  upper  part  of  the 
windpipe  were  closed,  often  with  fits  of  convulsive  coughing  and 
increased  difficulty  of  breathing,  apparently  of  a  spasmodic  kind ; 
and  after  inducing  symptoms  of  partial  asphyxia  in  one  of  these 
paroxysms,  the  disease  may  prove  fatal  suddenly  or  more  gradu- 
ally, by  the  patient,  after  repeated  attacks,  falling  into  a  state  of 
insensibility. 

In  one  of  the  asthenic  forms  of  laryngitis,  the  inflammatory 
symptoms  are  by  no  means  prominent;  and  the  affection  has  long 
been  termed  oedema  of  the  glottis,  because  an  effusion  of  serum  or 
pus  into  the  cellular  tissue  of  the  lips  of  the  glottis  is  the  destruc- 
tive lesion,  and  few  other  traces  of  disease  are  found  after  death. 
In  other  cases,  particularly  those  arising  from  erysipelas,  whether 
propagated  from  other  parts  or  at  first  attacking  the  throat  and 
larynx,  and  those  of  laryngitis  supervening  on  continued  fever, 
small-pox,  scarlatina  and  measles,  the  symptoms  of  local  inflam- 
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mation  are  more  severe,  pain  and  difficulty  of  swallowing  are  pre- 
sent, and  after  death,  the  epiglottis  and  other  parts  of  the  larynx 
are  found  inflamed  and  swollen  by  the  effusion  of  lymph  or  pus 
into  their  cellular  texture.  The  course  of  all  these  forms  of  laryn- 
gitis may  be  as  rapid  as  that  of  the  sthenic  kind,  but  it  is  seldom 
so  uniformly  progressive,  particularly  in  the  redematous  variety,  in 
which  the  attacks  of  difficult  breathing  are  sudden  and  rather 
severe  at  first,  and  may  prove  rapidly  fatal ;  or  they  may  subside 
for  a  while  after  the  expectoration  of  a  little  glairy  mucus,  and 
recur  again  with  increased  severity ;  in  the  interval,  the  breathing 
being  pretty  free,  but  the  voice  still  hoarse,  and  the  sensation  of  a 
tightness  or  lump  in  the  throat  remaining.  In  the  cases  in  which 
the  obstruction  is  chiefly  oedematous,  it  generally  occupies  the 
cellular  tissue  of  the  glottis,  and  from  thence  to  the  ventricles,  the 
epiglottis  being  comparatively  free,  and  there  being  little  or  no 
difficulty  of  deglutition ;  but  in  the  erysipelatous  cases,  as  in  the 
sthenic  form,  the  epiglottis  is  frequently  thickened,  the  patient 
experiences  difficulty  and  pain  in  swallowing,  the  attempt  to  swal- 
low liquids  sometimes  causing  a  spasm  so  violent  as  to  resemble 
that  of  hydrophobia. 

[The  investigation  of  this  disease  is  of  recent  date.  The  first 
genuine  case  of  acute  laryngitis  on  record  is  that  of  General 
Washington  by  Drs.  Craik  and  E.  E.  Dick  (Dec.  1799.)  The 
first  case  published  as  such  was  by  Dr.  Cheyne,  (Ed.  1809.)  Dr. 
Dick,  a  distinguished  physician  of  this  country,  referred  to  it  in 
1808,  (Barton's  Med.  and  Phys.  Journal,  vol.  3.)  Bayle  pub- 
lished a  description  of  the  pathology  of  the  disease  in  1805,  and 
Dr.  Baillie  the  first  regular  account  of  the  disease  in  1808.  (Trans- 
actions of  the  Society  for  the  Improvement  of  Med.  and  Chir. 
Know.,  Vol.  III*.)]  ' 

CAUSES. — Acute  laryngitis  may  follow  exposure  to  cold  and 
wet.  It  may  originate  in  cynanche  tonsillaris,  and,  according  to 
Dr.  Stokes,  in  cynanche  parotidoea,  which  he  has  found  to  be 
inflammation  of  the  cellular  membrane  only,  and  not  of  the  parotid 
gland  itself.  Acute  inflammation  of  the  larynx  has  been  brought 
on  by  swallowing  scalding  or  corrosive  liquids  by  the  convulsive 
action  which  these  excite  in  the  throat ;  they  are  in  part  thrown 
on,  and  even  into  the  glottis.  Children  accustomed  to  drink  from 
the  mouth  of  a  tea-kettle  or  tea-pot  have  often  attempted  to  do 
this  when  these  vessels  contained  scalding  water :  the  result  has 
been  violent  inflammation  of  both  pharynx  and  larynx.  Instances 
of  this  accident  were  first  recorded  by  Dr.  M.  Hall.  Mr.  Porter 
observes,  that  when  a  person  attempts  to  drink  by  mistake  a  cor- 

*  [This  disease  counts  among  its  victims  several  illustrious  names — those  of 
General  Washington  and  the  Empress  Josephine,  and  in  our  own  profession,  Sir 
John  Macnamara  Hayes,  Sir  George  Tuthill,  and  Dr.  David  Pitcairn.] 
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rosive  liquid,  a  similar  convulsive  action  takes  place,  closing  the 
pharynx,  and  throwing  the  offending  matter  violently  backwards 
through  the  mouth  and  nostrils,  under  the  epiglottis,  and  thus  this 
accident  becomes  a  cause  of  acute  inflammation  of  the  larynx. 
Mr.  Ryland  has,  with  good  reason,  placed  the  inhalation  of  flame 
or  of  very  hot  air  among  the  causes  of  acute  inflammatory  injuries 
of  the  larynx.  Persons  who  die  from  severe  burns,  if  it  be  only 
about  the  head  and  face,  generally  suffer  from  severe  dyspnoea, 
and  the  mouth  and  larynx  are  found  in  a  highly  inflamed  and  con- 
gested state  :  these  effects  he  very  rationally  ascribes  to  the  great 
heat  of  the  air  inhaled  at  the  moment  of  the  conflagration.  The 
inhalation  of  very  acrid  vapours  might  possibly  have  the  same 
effect.  As  exciting  causes  of  asthenic  laryngitis,  erysipelas,  scar- 
latina, small-pox,  and  measles,  have  been  already  mentioned ; 
and  we  may  add,  that  inflammation  of  the  tongue  from  the  exces- 
sive use  of  mercury,  and  diffusive  cellular  inflammation  from 
punctured  wounds,  have  been  known  to  extend  to  the  cellular  tis- 
sue of  the  larynx  and  cause  death.  M.  Bayle  and  Dr.  Tweedie 
have  noticed  that  cedematous  laryngitis  sometimes  suddenly  super- 
venes without  any  obvious  cause  during  and  after  typhoid  fevers. 
It  occurs  also  not  unfrequently  in  the  course  of  chronic  disease  of 
the  larynx,  and  is  sometimes  the  cause  of  death  in  these  cases. 
We  have  known  it  to  come  on  and  hazard  life  in  a  patient  with 
aneurism  of  the  arch  of  the  aorta,  before  the  tumour  had  well 
shown  itself  outwardly:  Mr.  Lawrence  has  adverted  to  similar 
cases. 

Habitual  intemperance,  long  courses  of  mercury,  frequent  and 
long-continued  exertions  of  the  voice,  are  supposed  to  predispose 
persons  to  attacks  of  laryngitis.  Except  in  case  of  scarlatina, 
measles,  and  small-pox,  and  of  the  accidents  before  alluded  to, 
laryngitis  never  attacks  children  ;  and  of  those  advanced  in  life, 
Dr.  Cheyne  states  that  it  most  frequently  occurs  in  such  as  are 
liable  to  indigestion  connected  with  a  disordered  state  of  the  liver. 
In  most  instances,  the  subjects  of  it  had  previously  been  liable  to 
sore  throat. 

ANATOMICAL  CHARACTERS. — The  effects  of  laryngitis  are  com- 
monly found  in  the  red  injection  and  thickening  of  the  lining  mem- 
brane of  the  larynx,  and  an  cedematous  state  of  the  cellular  tissue 
underneath,  particularly  at  the  upper  portions,  from  the  epiglottis  to 
the  ventricles,  the  parts  beneath  being  nearly  or  quite  free  from  dis- 
ease. In  the  more  sthenic  cases  especially,  the  epiglottis  is  very 
red,  thickened  and  erect,  instead  of  lying  over  the  glottis.  The 
folds  forming  this  chink  are  generally  also  red  and  much  swol- 
len. On  cutting  into  them,  serum,  or  if  the  disease  have  not  ter- 
minated very  rapidly,  a  sero-purulent  liquid  or  pus,  exudes.  In 
a  few  instances,  lymph  has  been  found  in  the  cellular  textures, 
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and  in  two  or  three  there  have  been  small  patches  of  lymph  on 
the  glottis  and  under  surface  of  the  epiglottis.  Rarely  these  parts 
have  been  found  ulcerated,  even  in  acute  cases.  In  the  erysi- 
pelatous  disease,  and  that  arising  from  diffusive  cellular  inflamma- 
tion, the  matter  effused  in  the  submucous  tissue  of  the  epiglottis, 
vocal  ligaments  and  ventricles,  is  a  sloughy  kind  of  lymph  with 
serum,  sometimes  mixed  with  pus  ;  and  the  longer  the  case  has 
lasted,  the  more  purulent  the  liquid  is.  This  effusion  is  often  found 
to  extend  to  the  cellular  texture  at  the  root  of  the  tongue  outside 
the  larynx,  and  even  among  the  muscles  of  the  neck  and  throat. 
In  the  redematous  variety,  the  epiglottis  is  nearly  free  from  disease  ; 
the  mucous  membrane  is  little  injected,  but  the  folds  of  the  glottis 
are  so  distended  as  nearly  to  close  the  orifice,  and  on  cutting  into 
them,  a  clear  or  purulent  serum  flows  out.  It  can  scarcely  be 
doubted,  that  in  most  cases  this  serous  effusion  is  the  result  of  a 
low  form  of  inflammation :  but  it  may  be  favoured  by  the  exist- 
ence of  a  dropsical  diathesis,  or  by  the  pressure  of  a  tumour  on 
the  neighbouring  venous  trunks :  to  the  latter  cause  we  would 
chiefly  ascribe  the  laryngeal  symptoms  which  occasionally  show 
themselves  in  cases  of  aneurisms  of  the  great  vessels  or  other 
tumours  at  the  lower  part  of  the  neck.  Dr.  Stokes  notices  the 
occurrence  of  oedema  of  the  glottis  in  a  patient  labouring  under  a 
cancerous  tumour  below  the  jaw. 

DIAGNOSIS. — The  symptoms  of  acute  laryngitis  are  generally 
sufficiently  characteristic  to  separate  it  from  other  diseases  affect- 
ing the  breathing.  The  stridulous  or  hissing  inspiration,  heard 
most  distinctly  at  the  larynx,  which  is  drawn  down  at  each  act, 
the  seat  of  the  sensation  of  pain  or  constriction  at  that  part,  often 
the  visible  condition  of  the  epiglottis,  and  the  absence  of  pectoral 
signs,  suffice  to  distinguish  it  from  disease  of  the  chest.  Abscesses 
external  to  the  larynx  and  compressing  it,  may  cause  difficulty  of 
breathing  and  swallowing:  sixteen  years  ago  we  saw  a  fatal  case 
of  this  kind,  which  was  mistaken  for  a  laryngitis,  until  the  first 
incision  of  the  throat  after  death  gave  issue  to  a  quantity  of  pus 
which  had  formed  among  the  numerous  muscles  of  the  tongue 
and  larynx.  A  careful  examination  will  generally  distinguish 
these  cases  by  the  partial  or  general  swelling  at  the  upper  part  of 
the  neck,  often  with  tenderness,  and  an  inability  to  open  the  jaw. 
Mr.  Porter  thinks  that  they  differ  from  those  of  laryngitis  in  the 
breathing,  although  obstructed,  being  less  sibilous,  and  more 
gradually  oppressed,  and  in  the  diminished  mobility  of  the  larynx 
when  pressed  from  side  to  side  against  the  spine.  We  should 
conceive  that  the  absence  of  the  peculiar  cough  and  hissing 
hoarseness  of  laryngitis  might  in  some  cases  better  assist  the 
diagnosis.  Spasmodic  affections  of  the  larynx  may  generally 
be  distinguished  by  the  complete  absence  of  fever  and  by  the 
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suddenness  of  the  attack ;  but  they  may  not  be  so  easily  distin- 
guished from  the  cedematous  laryngitis  supervening  on  chronic 
diseases,  which  is  in  effect  generally  combined  with  spasm :  still 
in  this  case  there  is  usually  a  previous  slight  access  of  fever  and 
increase  of  the  chronic  symptoms.  Spasm  of  the  glottis  is  a  very 
rare  affection  in  adults,  and  occurs  only  in  hysterical  or  highly 
nervous  subjects. 

[Acute  laryngitis  may  be  confounded  at  first  sight  with  intense 
acute  pharyngitis,  attended  with  great  tumefaction  of  the  tonsils. 
Inspection  of  the  throat  will  elucidate  the  diagnosis  by  showing 
the  absence  of  this  phenomenon  in  laryngitis.  In  pharyngitis 
the  voice  is  nasal,  and  not  hoarse  or  extinguished ;  there  is  pain 
at  the  base  of  the  lower  jaw,  which  is  increased  on  pressure,  with 
very  difficult  deglutition;  the  attempt  to  swallow  is  agonizing; 
the  dyspnoaa  is  rarely  intense  early  in  the  course  of  the  disease  as 
in  laryngitis.  It  should  be  remembered,  however,  that  laryngitis 
may  supervene  on  pharyngitis.  The  absence  of  false  membranes 
on  the  tonsils  and  pharynx,  and  in  the  expectoration,  with  the  dif- 
ficulty of  deglutition,  serve  to  distinguish  it  in  some  cases  from 
croup.  But  as  the  former  are  not  always  present  in  croup,  the  diag- 
nosis is  often  very  embarrassing.  The  disease  is,  however,  very 
rare  in  children,  occurring  generally  in  advanced  life.  Foreign 
bodies  in  the  larynx  give  rise  to  a  train  of  symptoms  similar  to 
those  of  acute  laryngitis.  In  the  want  of  precise  information, 
the  sudden  invasion  of  the  disease,  without  premonitory  symp- 
toms, the  absence  of  fever  at  the  debut,  notwithstanding  the 
violence  of  the  local  symptoms,  and  the  intervals  of  entire  calm, 
announce  the  presence  of  foreign  bodies.  Aneurism  of  the  thoracic 
aorta,  by  its  pressure  on  the  first  divisions  of  the  air-passages,  and 
on  their  nerves,  produces  a  laborious,  stridulous  breathing,  with 
dyspnoea,  liable  to  exacerbations,  and  has  often  been  mistaken  for 
laryngitis,  and  tracheotomy  has  even  been  resorted  to  for  its  relief. 
In  one  case  the  tumour  was  opened  in  the  operation.  The 
absence  of  constant  pain  in  the  larynx,  the  slight  alteration  in  the 
voice,  and  the  signs  of  aneursim  revealed  by  percussion  and  aus- 
cultation, will  prevent  so  gross  and  fatal  an  error.  Dr.  Watson 
relates  an  instance  where  the  trachea  was  opened  in  a  woman, 
suffering  under  mere  hysteria,  so  closely  did  the  disease  mimic 
laryngitis.] 

PROGNOSIS. — Laryngitis  has  been  considered  by  Dr.  Cheyne 
and  others  to  be  the  most  fatal  of  all  the  inflammations.  Of 
seventeen  cases  observed  by  Bayle  during  six  years  only  one 
recovered.  Of  twenty-eight  cases  collected  from  various  authors 
by  Mr.  Ryland,  ten  recovered,  which  he  justly  considers  to  be 
above  the  average.  In  most  of  the  fatal  cases,  death  took  place 
between  the  first  and  fifth  days.  The  prognosis  must,  therefore, 
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in  all  cases,  be  unfavourable ;  and  the  more  so,  as  the  disease  has 
lasted  longer  and  with  progressive  increase  of  the  difficulty  of 
breathing.  When  the  face  loses  its  colour  or  becomes  livid,  and 
the  faculties  obtuse,  from  the  circulation  of  black  blood,  the 
danger  is  extreme.  On  the  other  hand,  decrease  of  the  difficulty 
of  breathing  and  of  swallowing,  a  returning  freedom  of  expectora- 
tion, with  an  improved  expression  and  colour  of  the  countenance, 
give  rational  hopes  of  recovery. 

TREATMENT. — In  no  disease  is  an  early  and  energetic  use  of 
remedial  measures  more  essential  to  their  success  than  in  acute 
sthenic  laryngitis.  There  is  a  period  during  which  free  blood- 
letting and  the  administration  of  calomel  and  antimony  may  arrest 
the  inflammation  before  considerable  effusion  has  taken  place ; 
but  this  period  is  very  short,  and  has  often  elapsed  before  medical 
aid  is  resorted  to ;  and  when  once  the  effusion  has  taken  place, 
antiphlogistic  measures  become  worse  than  useless,  and  unless 
artificial  means  of  supplying  air  to  the  lungs  be  employed,  the 
disease  generally  destroys  life  before  there  is  time  for  ordinary 
curative  measures,  however  energetic,  to  produce  their  effect. 
The  chief  indications  of  treatment,  therefore,  are, — 1.  To  prevent 
effusion  by  reducing  inflammatory  action: — 2.  Effusion  having 
taken  place,  to  prevent  the  obstruction  which  it  causes  to  respira- 
tion from  producing  mortal  injury  to  the  functions: — 3.  To  pro- 
mote the  removal  of  the  effused  matter. 

1.  In  endeavouring  to  fulfil  the  first  indication  by  free  blood- 
letting, we  cannot  do  better  than  by  quoting  the  directions  of  Dr. 
Cheyne.  He  recommends  free  blood-letting,  but  not  to  syncope, 
as  advised  by  Dr.  Baillie,  for  this  may  deprive  the  patient  of 
strength  sufficient  to  struggle  against  the  next  spasmodic  paroxysm 
of  dyspnoea.  "  We  would  bleed  the  patient  freely  during  the 
first  twenty-four  hours : — we  should  be  disposed  to  do  more:  as 
long  as  the  complexion  of  the  patient  is  good,  we  would  have 
recourse  to  venesection,  keeping  a  finger  on  the  artery  while  the 
blood  flows,  and  closing  the  orifice  when  the  pulse  is  reduced  ; 
we  would  have  leeches  applied  or  blood  removed  from  the  nucha 
by  cupping;  and  we  should  be  disposed  to  bleed  again  or  even  a 
third  time,  so  as  to  abstract  forty  or  fifty  ounces  of  blood,  and  at 
the  same  time  let  the  patient  have  a  powder  containing  two  or 
three  grains  of  calomel,  three  or  four  of  Pulv.  Jacobi  Verus,  and 
one-half  or  one-third  of  a  grain  of  opium  should*be  taken  every 
third  or  fourth  hour  till  the  gums  become  affected."  We  would 
not  hesitate  to  give  double  this  quantity  of  calomel.  Dr.  Cheyne 
justly  objects  to  blistering  on  account  of  its  trifling  advantages  in 
comparison  with  the  additional  suffering  which  it  occasions,  and 
possible  interference  with  the  operation  of  bronchotomy.  Per- 
haps the  same  objections  would  not  apply  to  the  speedy  and 
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energetic  counter-irritation  by  the  strong  liquor  ammonise,  which, 
if  applied  at  the  side  of  the  neck  in  the  manner  directed  by  Dr.  J. 
Johnson,  may  produce  vesicati<3n  in  two  or  three  minutes;  [and 
the  application  of  sinapism,  or  mustard  poultices,  is  said  to  be 
followed  by  marked  relief. 

1.  R. — Liq.  Ammon.  Fort.  f^j. 
Spr.  Rosmarin.  f^iv. 
Tinct.  Camph.  fgij. 

M. — A  piece  of  thick,  coarse  flannel  is  saturated  with  the  lotion,  and  held 
firmly  over  the  larynx  for  several  minutes.] 

Dr.  Cheyne  also  deprecates  the  use  of  tartar-emetic,  lest  it 
should  excite  vomiting,  which,  with  the  erect  state  of  the  epiglot- 
tis, would  throw  matters  on  the  unprotected  glottis,  and  cause  a 
frightful  convulsive  irritation.  For  a  similar  reason  we  would 
object  to  the  direct  application  of  leeches  to  the  tonsils,  a  measure 
proposed  by  Dr.  Cheyne.  We  can  testify  of  its  utility  in  tonsil- 
litis, for  which  it  was  first  recommended  by  Mr.  Crampton ;  but 
the  irritation  from  the  bites,  and  the  blood  proceeding  from  them, 
could  scarcely  be  tolerated  with  an  exposed  glottis. 

[In  the  treatment  of  throat  affections,  it  is  very  common  to  apply 
leeches  immediately  over  the  larynx,  and  subsequently  a  blister. 
Serous  infiltration  is  liable  to  follow  both  practices,  which,  from 
the  superficial  situation  of  the  laryngeal  cartilages,  is  apt  to  extend 
to  them,  and  induce  oedema  of  the  glottis.  Blood,  therefore,  as 
recommended,  should  be  drawn  from  the  back  of  the  neck,  and 
the  blister  placed  on  the  upper  part  of  the  sternum. 

According  to  Dr.  Chapman,*  nothing  controls  the  distressing 
periodical  exacerbations  as  well  as  a  cataplasm  of  tobacco  around 
the  neck,  or  smoking  a  segar,  when  the  patient  is  unaccustomed 
to  it.  From  a  few  experiments  that  he  has  made  with  it,  he  believes 
that  it  may  prove  a  very  valuable  therapeutic  agent  in  the  more 
general  management  of  the  disease. 

Active  purgation  has  also  been  highly  recommended,  and  Dr. 
Requin  relates  two  cases  occurring  in  females,  where  imminent 
suffocation  was  prevented  by  the  administration  of  croton  oil,  (El. 
Pat.  Med.  t.  i.  p.  749.) 

2.  R.— Olii  Tiglii,  gtt.  iv. 

Ext.  Col.  Comp.,  gr.  xx. 
M.  Div.  in  pil.  iv. 
Sig.  One  every  two  hours  till  copious  evacuations  occur.] 

Active  depletory  measures  employed  early  may  for  a  time  re- 
lieve the  symptoms  without  removing  the  inflammation :  they  often 
only  delay  the  effusion,  which,  with  its  resulting  permanent  in- 
crease of  difficulty  of  breathing  and  appearance  of  lividity,  instead 
of  taking  place  in  the  first  day,  may  not  come  on  for  several  days. 
[Copious  venesection  early  in  the  disease  must  be  our  main  reli- 

[*  Lectures  on  the  most  important  diseases  of  the  Thoracic  and  Abdominal 
Viscera,  p.  108— Phil.  1844.] 
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ance.  "There  is,  perhaps,"  says  Dr.  Watson,  "no  disease  in 
which  xai^oj  o|vj,  the  fleeting  opportunity  is  more  conspicuous  than 
in  this."  The  safe  rule  to  be  guided  by  in  the  employment  of 
venesection  is  not  the  number  of  hours  the  disease  has  existed, 
but  the  real  progress  that  it  has  made,  for  it  sometimes  travels 
with  fearful  rapidity.  As  long  as  the  fever  is  high,  the  pulse  full, 
and  the  cheeks  and  lips  red,  bleeding  is  of  advantage ;  but  so 
soon  as  the  face  and  lips  become  pale,  the  pulse  small,  the  skin 
cool,  the  mind  uneasy,  blood-letting  will  increase  the  apnrea, 
and  accelerate  death.]  Hence  the  importance  of  attempting, 
from  the  first  appearance  of  the  disease,  to  fulfil  the  third  indi- 
cation by  the  free  use  of  mercury  both  by  calomel  internally 
and  by  external  inunction ;  for  if  the  gums  can  be  made  sore,  a 
secretion  from  the  throat  is  established  which  generally  reduces 
the  swelling  of  the  glottis.  [A  grain  of  calomel  administered  every 
hour,  with  extract  of  gentian,  according  to  the  plan  of  Dr.  Law, 
of  Dublin,  will  induce  rapid  salivation;  copious  salivation  would 
no  doubt  be  injurious ;  and  there  exists  much  diversity  of  opinion 
of  the  efficacy  of  mercurialization  in  the  disease. 

3.  R. — Hydrarg.  chlor.  mit.,  gr.  xxiv. 

Ext.  gentianse,  gr.  xl. 
M.  Div.  in  pil.  xxiv. 

Sig.  One  every  hour  until  the  gums  are  touched.  One  drachm  of  unguent, 
hydrarg.  should  be  rubbed  into  the  inner  part  of  the  thigh  two  or  three  times  a 
day.] 

We  have  more  confidence  in  the  power  of  mercury  to  cure  laryn- 
gitis than  in  that  of  blood-letting ;  and  would  consider  the  great 
utility  of  the  latter  to  be  in  so  far  retarding  the  progress  of  the 
inflammation  as  to  enable  the  mercury  to  act  before  a  fatal  ob- 
struction is  produced.  Some  few  cases  have  yielded  to  bleeding 
alone,  and  its  employment  should  never  be  neglected  when  the 
strength  can  bear  it,  and  the  conditions  so  well  stated  by  Dr. 
Cheyne  indicate  it.  But  if  the  strength  have  already  failed,  or 
these  conditions  cease,  and  the  undiminished  dyspnosa  and  com- 
mencing lividity  announce  the  approach  of  asphyxia,  blood-letting 
becomes  worse  than  useless,  and  the  second  indication  by  the  ope- 
ration of  bronchotomy  must  then  be  attempted  without  delay.  Dr. 
Baillie  considered  it  advisable  to  resort  to  bronchotomy  if  no  con- 
siderable relief  be  obtained  from  other  measures  in  thirty  hours. 
Dr.  Cheyne  more  rationally  takes  as  a  criterion  the  condition  of 
the  patient  rather  than  the  period ;  and  says  that  if  the  symptoms 
be  such  as  to  contra-indicate  bleeding,  and  yet  asphyxia  is  immi- 
nent, thirty  minutes^  delay  may  be  too  much:  but  if  the  com- 
plexion is  good,  and  asphyxia  not  threatened,  the  operation  may 
be  delayed  thirty  days.  Surgical  writers  strongly  urge  the  early 
performance  of  the  operation.  Louis  observes,  "  as  long  as  bron- 
chotomy is  considered  an  extreme  measure  (un  dernier  resort]  it 
will  be  always  performed  too  late ;"  and  Mr.  Lawrence  says  that 
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it  should  be  done,  "  as  soon  as  the  symptoms  enable  us  to  deter- 
mine the  nature  of  the  disease."  It  is  because  we  are  convinced 
that  it  should  be  resorted  to  early,  that  we  have  included  it  in  the 
second  indication.  If  free  bleeding  produce  no  relief,  or  be  not 
borne,  and  serious  difficulty  of  breathing  have  become  established, 
we  would  not  wait  for  the  appearance  of  pallor  or  lividity  as  re- 
commended by  Dr.  Cheyne,  and  still  less  for  the  lapse  of  a  certain 
number  of  hours  as  proposed  by  Dr.  Baillie,  but  we  would  urge 
the  performance  of  bronchotomy  without  delay.  To  defer  the 
operation  on  account  of  the  difficulty  or  danger  attending  it,  is 
most  unreasonable ;  for  experience  has  proved  that  these  are  in- 
creased rather  than  diminished  by  delay,  and  the  danger  from  the 
operation  is  at  no  period  to  be  compared  with  the  danger  from  the 
obstruction  to  the  breathing  that  it  is  calculated  to  remove.  Laryn- 
gitis destroys  life,  not  by  the  extent  or  the  vitality  of  the  organ 
which  it  occupies,  but  by  closing  as  it  were  the  door  of  the  breath- 
ing apparatus :  by  opening  another  door  we  render  the  disease 
comparatively  trivial ;  and  it  may  then  be  deliberately  attacked  by 
mercurial  and  other  remedies,  or,  if  slighter,  even  be  allowed  to 
run  its  course,  which  commonly  ends  in  muco-purulent  secretion. 
[It  is  well  remarked  by  a  recent  authority  that,  "  in  the  treatment  of 
laryngitis,  the  physician  too  often  neglects  the  means  which  surgery 
affords  for  the  relief  of  his  patient,  and  that  under  the  routine 
practice  of  bleeding,  calomel  and  tartar  emetic,  many  have  perished 
by  suffocation  whom  tracheotomy  would  have  kept  alive."  So 
soon  as  it  is  evident  that  blood-letting  is  not  telling,  and  the  mo- 
ment the  skin  becomes  dusky,  tracheotomy  should  be  performed. 
The  operation  should  be  performed  if  possible  whilst  the  patient's 
strength  is  yet  entire,  and  before  the  system  is  already  poisoned 
by  unarterialized  blood,  and  the  lungs  congested ;  if  it  do  not  save 
life,  it  will  disarm  death  of  its  agony.  Its  early  performance  is 
urged  by  Dr.  Chapman.  It  is  more  successful  in  this  disease 
than  in  croup,  because  the  trachea  and  lungs  are  rarely  affected, 
and  there  is  no  membranous  exudation ;  it  is  attended  with  no 
danger,  and  is  very  simple  of  performance,  as  the  trachea  of  the 
adult  is  larger  than  that  of  children. 

In  the  London  Med.  Gaz.  for  March  8,  1844,  Dr.  J.  A.  Wil- 
son, physician  to  St.  George's  Hospital,  London,  relates  a  case 
of  severe  acute  laryngitis,  in  which  the  patient,  on  the  eve  of 
suffocation,  and  fast  lapsing  into  the  state  of  coma,  was  imme- 
diately relieved  by  the  operation  of  tracheotomy  performed  by 
Mr.  Keate,  and  finally  recovered.  He  relates  another  case  in 
which  life  was  saved.] 

When  the  operation  has  been  delayed  until  asphyxia  approaches, 
it  will  have  less  chance  of  success;  but  should  still  be  tried,  for  a 
very  few  instances  are  on  record  where  it  succeeded  at  almost  the 
last  extremity.  It  is  not  within  our  province  to  give  directions  for 
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the  mode  of  performing  the  operation ;  but  we  may  state  that  we 
have  seen  reasons  for  making  a  free  incision  between  the  thyroid 
and  cricoid  cartilages,  and  keeping  them  separated  for  the  first  half 
hour  by  the  thin  handle  of  a  scalpel,  and  afterwards  by  a  short 
tube  half  an  inch  in  diameter,  with  a  projecting  rim  to  button  into 
the  opening,  and  a  ligature  passing  round  the  neck  to  prevent  its 
slipping  in  too  far.  Such  a  tube  may  be  made  in  a  few  minutes 
of  a  piece  of  hollow  reed  or  elder  stick,  by  winding  a  few  turns  of 
waxed  twine  around  the  end  to  be  inserted,  and  passing  the  ends 
of  the  twine  through  the  two  holes  bored  across  the  outer  extremi- 
ties of  the  tube,  whence  they  are  passed  and  tied  round  the  neck. 
The  less  of  the  tube  that  is  introduced  within  the  windpipe  the 
better ;  for  the  presence  of  a  foreign  body  often  excites  terrible 
paroxysms  of  coughing.  The  act  of  expectoration  is  often  impos- 
sible with  the  opening  free;  it  should  therefore  sometimes  be 
closed  after  a  long  inspiration,  that  the  patient  may  forcibly  expel 
the  accumulating  matter  by  a  full  expiration  through  the  glottis, 
which  is  sufficiently  free  to  the  exit  of  air :  varying  the  posture 
will  aid  this  act. 

[Tracheotomy  is  preferred  by  the  generality  of  authorities,  and 
possesses  indisputable  advantages  over  laryngotomy — the  trachea  is 
rarely  involved  in  the  disease,  and  an  incision  through  the  inflamed 
membrane  of  the  larynx,  and  the  subsequent  introduction  of  a  canula, 
would  not  fail  to  increase  the  irritation.  (See  Remarks  on  Tracheo- 
tomy by  Prof.  Trousseau  appended  to  the  section  on  Croup.)] 

Until  and  after  the  mercurial  action  is  established,  it  is  often 
useful  to  apply  leeches  or  a  blister,  or  other  counter-irritants,  to 
the  upper  part  of  the  chest ;  for  there  is  a  tendency  to  bronchitis 
as  the  laryngeal  inflammation  subsides  ;  and  this  extension  of  dis- 
ease has,  in  not  a  few  instances,  caused  death  where  bronchotomy 
had  saved  the  patient  from  the  laryngeal  affection.  The  treat- 
ment of  the  after  stage  of  laryngitis  is  much  the  same  as  for  the 
same  period  of  bronchitis. 

The  great  difference  to  be  remarked  in  the  treatment  of  acute 
asthenic  laryngitis,  whether  of  the  oedematous  or  erysipelatous 
kind,  is  in  the  total  absence  of  a  phlogistic  period  in  which  gene- 
ral blood-letting  may  do  good.  Leeches  freely  applied  to  the  sides 
of  the  larynx,  and  speedy  blistering  the  sides  and  back  of  the  neck 
by  the  strong  liquor  ammonise  or  acetum  lyttse,  may  sometimes 
diminish  or  retard  the  effusion  until  the  system  can  be  brought 
under  the  influence  of  mercury,  which  here,  as  well  as  in  the 
sthenic  form,  is  the  only  remedy  to  be  relied  on  for  dispersing  the 
swelling.  [The  application  of  a  strong  solution  of  lunar  caustic, 
or  of  powdered  burnt  alum,  both  in  this  and  the  sthenic  form,  will 
often  be  productive  of  the  greatest  relief.]  But  if,  as  it  more  com- 
monly happens,  the  progress  of  thefdisease  towards  causing  a  fatal 
obstruction  be  more  rapid  than  the  influence  of  the  remedies,  the 
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obvious  resource  will  be  in  the  early  performance  of  bronchotomy 
[or  tracheotomy.]  These  cases  will  bear  even  less  delay  than 
those  of  the  sthenic  disease ;  for  besides  that  they  are  still  less 
under  the  control  of  remedies,  they  occur  in  weakly  subjects,  which 
are  sooner  injured  by  an  obstructed  state  of  the  respiration :  and 
it  has  repeatedly  happened  that  a  late  operation  has  relieved  the 
breathing,  but  the  patient  has  sunk  from  the  injurious  influence  of 
imperfectly  arterialized  blood,  which  had  already  circulated  in  the 
lungs,  brain,  and  other  organs.  Hence,  too,  even  if  this  influence 
be  not  immediately  fatal,  it  may  lead  to  secondary  congestions  of 
these  organs,  which,  in  the  form  of  asthenic  bronchitis,  pneumonia, 
or  arachnitis,  may  ultimately  endanger,  and  even  destroy  life. 

In  case  of  the  secondary  laryngitis  supervening  in  erysipelas, 
scarlatina,  measles,  typhus,  and  other  febrile  diseases,  due  regard 
must  be  paid  to  the  original  disease,  which,  according  to  circum- 
stances, may  require  a  stimulant  or  an  opposite  plan  of  treatment. 


SECTION  II. 

CHRONIC    LARYNGITIS. 

This  form  is  of  more  frequent  occurrence  than  the  acute,  and 
presents  itself  in  a  great  variety  of  degrees.  As  acute  laryngitis 
is  a  comparatively  trivial  disease  as  long  as  it  is  confined  to  the 
mucous  membrane,  and  produces  no  swelling  of  the  tissues  be- 
neath, so  chronic  inflammation  may  affect  the  internal  surface  of 
the  larynx  for  many  months,  and  produce  little  inconvenience  ex- 
cept hoarseness,  habitual  husky  cough,  and  perhaps  some  feeling 
of  soreness  at  the  top  of  the  windpipe.  This  affection  not  unfre- 
quently  succeeds  to  a  neglected  catarrh,  especially  in  those  persons 
who  are  continually  exposed  to  cold  and  wet,  and  are  habitually 
intemperate  ;  for  example,  hackney-coachmen  and  street  porters. 
The  purple  faces  of  many  such  individuals  give  evidence  of  a 
congested  condition  of  the  capillaries,  that  in  all  probability  ex- 
tends to  the  lining  membrane  of  the  larynx  ;  increasing  its. sensi- 
bility and  injuring  its  nice  adjustments  in  the  production  of  the 
voice.  This  form  of  disease  may  exist  long  without  inducing  fur- 
ther change,  and  tends  rather  to  induce  thickening  of  the  mem- 
brane and  vocal  ligaments,  than  to  end  in  ulceration. 

It  is  different  with  the  serious  disease  which  more  commonly 
goes  by  the  name  of  chronic  laryngitis,  or  phthisis  laryngea,  which, 
like  the  acute  disease,  reaches  to  the  submucous  cellular  tissue, 
from  whence  it  may  extend  to  the  other  constituents  of  the  larynx, 
and  involve  them  in  the  intractable  and  destructive  effects  which 
inflammation  induces  in  these  less  vital  textures.  The  chief  of 
these  are,  erosion  and  ulceration  of  the  mucous  and  submucous 
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tissues ;  softening,  thickening,  redema,  induration,  contraction, 
and  dissecting  abscesses  of  these  textures,  and  of  the  ligaments 
and  muscles  attached  to  them;  ossification,  caries,  and  necrosis 
of  the  cartilages  :  warty  and  fibrinous  excrescences  ;  scirrhous  and 
tuberculous  formations  in  the  different  structures.  These  several 
lesions  may  be  variously  combined,  and  produce  disease  of  very 
different  degrees  of  severity,  those  being  the  worst  forms  in  which 
the  cartilages  are  diseased,  or  extensive  ulceration  of  the  other 
tissues  already  produced.  These  more  destructive  changes  may 
follow  simple  inflammation  ;  but  they  are  more  commonly  either 
the  result  of  a  scrofulous  diathesis,  and  often  complicated  with 
tuberculous  disease  of  the  lungs  and  other  parts ;  or  they  are  the 
product  of  a  syphilitic  taint,  or  much  more  rarely  of  scirrhous  or 
other  malignant  disease. 

SYMPTOMS. — Chronic  laryngitis  is  generally  a  very  insidious 
disease,  often  beginning  as  a  common  catarrhal  cough  with  hoarse- 
ness, and  not  attracting  particular  attention  until  it  has  lasted  for 
a  long  time,  and  seriously  injured  the  general  health  as  well  as  the 
tissues  in  which  it  is  seated.  The  chief  symptoms  are  hoarseness, 
a  husky  dry  cough,  with  soreness  or  pain  in  the  larynx,  felt  some- 
times on  pressure,  or  rubbing  it  against  the  spine,  sometimes  only 
in  the  act  of  swallowing.  Of  these,  the  most  constant  sign  is  the 
change  of  the  voice,  which  varies  very  much  in  degree  and  kind. 
The  dry,  stridulous,  or  squeaking  kind  of  hoarseness,  if  permanent, 
generally  implies  a  worse  form  of  disease  than  the  deep,  loose,  or 
mucous  hoarseness  which  may  proceed  more  from  relaxation: 
sudden  loss  of  voice  may  occur  with  slight  diseases  affecting  the 
thyro-arytenoid  ligaments,  or  a  nervous  affection  of  the  muscles, 
and  may  not  be  permanent;  but  where  a  voice  gradually  becomes 
more  and  more  cracked  until  it  is  at  last  lost,  there  is  probably  a 
progressive  destruction  of  the  vocal  apparatus.  In  some  cases  the 
defect  of  the  voice  is  perceptible  only  on  speaking  loud,  or  in  any 
attempt  to  vary  the  tone  ;  for  the  patients  instinctively  acquire  the 
habit  of  speaking  in  that  tone  and  degree  in  which  the  voice  is 
best  produced.  Pain  is  so  uncertain  a  symptom,  that  Trousseau 
and  Belloc  state  that  in  more  than  half  the  cases  of  laryngeal 
phthisis  which  fell  under  their  observation,  there  was  no  pain 
throughout  the  disease.  There  is,  however,  generally  increased 
sensibility  of  the  larynx,  so  that  the  inhalation  of  cold  air,  or  any 
hurry  of  the  circulation,  very  readily  excites  coughing.  The 
cough,  which,  in  the  early  stages,  is  commonly  short,  dry,  and 
hacking,  is  described  by  MM.  Trousseau  and  Belloc  to  assume,  in 
some  instances,  in  the  latter  stages  a  very  peculiar  loose  continuous 
character,  like  eructuation  or  belching,  which  they  ascribe  to  an 
inability  to  close  the  glottis,  its  closure  being  the  first  act  of  an 
ordinary  cough.  As  the  disease  advances,  there  is  often  abun- 
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dant  purulent  and  sanious  fetid  expectoration,  sometimes  streaked 
with  blood  ;  but  not  unfrequently  the  sputa  are  scanty  and  chiefly 
mucous.  The  occurrence  of  purulent  expectoration  is  sometimes 
accompanied  by  relief  to  the  breathing,  although  the  voice  may 
suffer  more,  and  there  may  be  more  pain  or  soreness  in  coughing ; 
this  marks  the  formation  of  an  ulcer,  the  discharge  from  which 
diminishes  the  constriction  of  the  air-passage.  Instances  have 
occurred  of  the  expectoration  of  dead  and  ossified  portions  of  the 
arytenoid  and  cricoid  cartilages,  and  of  calcareous  concretions 
formed  within  the  larynx ;  and  in  more  than  one  case,  such  solid 
fragments  having  fallen  back  into  the  trachea,  and  caused  much 
irritation  and  consequent  disease  in  one  of  the  large  bronchi.  The 
-respiration  generally  becomes  affected  sooner  or  later  in  chronic 
laryngitis  ;  the  difficulty  of  breathing  commonly  coming  on  in  the 
night,  and  on  any  exertion  sometimes  in  very  severe  spasmodic 
paroxysms,  leaving  the  patient  only  with  a  short  breath  in  the  in- 
terval. The  attacks  of  dyspnoea  afterwards  increase,  and  prevent 
the  patient  from  lying  down ;  and  in  the  interval,  the  hissing 
sound  of  the  laryngeal  breathing  indicates  some  degree  of  perma- 
nent impediment  to  the  passage  of  the  air.  After  the  orthopnoea 
has  once  commenced,  death  generally  ensues  in  a  fortnight  or  three 
weeks  ;  but  at  an  earlier  period  the  patient  may  be  suddenly  carried 
off  by  an  attack  of  acute  cedematous  inflammation  of  the  glottis. 
Of  nine  fatal  cases  of  oedema  of  the  glottis,  examined  by  MM. 
Trousseau  and  Belloc,  five  occurred  in  the  course  of  chronic  laryn- 
gitis. In  many  instances,  chronic  inflammation  and  ulceration  of 
the  larynx  are  accompanied  by  progressive  emaciation,  hectic 
fever,  night-sweats,  and  other  signs  of  phthisis,  without  marked 
dyspnoea ;  and  the  patient  is  ultimately  worn  down  by  cough  and 
weakness,  and  is  perhaps  carried  off  by  diarrhoea  or  some  other 
superadded  disorder.  In  by  far  the  greater  number  of  these  cases, 
tubercles  are  formed  within  the  lungs,  either  before  or  after  the 
laryngitis  begins,  and  become  the  chief  cause  of  the  decline,  al- 
though too  gradual  in  their  effect  to  affect  the  breathing  in  a 
marked  degree.  In  a  few  instances  recorded  by  Trousseau,  Bel- 
loc, Ryland  and  others,  the  laryngeal  lesion  was  uncomplicated 
with  any  pulmonary  disease,  the  consumption  having  been  purely 
laryngeal.  In  most  of  these  cases  the  cartilages  of  the  larynx  were 
diseased.  Chronic  inflammation  and  ulceration  of  the  larynx 
and  trachea  are  very  common  with  tuberculous  consumpti'on  of  the 
lungs,  and  are  the  cause  of  the  loss  of  voice,  and  smarting  or 
pricking  sensation  in  the  larynx,  so  often  occurring  in  the  ad- 
vanced stages  of  phthisis.  Ulceration  was  found  by  Louis  in  up- 
wards of  a  fourth  of  the  cases  of  phthisis  noted  in  his  work. 

CAUSES. — Chronic  laryngitis  may  succeed  to  the  acute  disease  ; 
but  it  much  more  commonly  arises  from  the  frequent  recurrence 
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of  catarrhal  inflammation,  particularly  in  those  who  are  addicted 
to  ardent  spirits.  Excessive  exertions  of  the  voice,  repressed 
eruptions,  wounds  or  contusions  of  the  throat,  foreign  bodies 
introduced  into  the  larynx,  (among  which  may  be  mentioned  the 
habitual  inhalation  of  air  loaded  with  dust,)  and  the  extension  of 
syphilitic  disease  from  the  throat,  [which  is  a  frequent  cause,  the 
ulcers  extending  from  the  throat  by  continuity  of  surface,]  maybe 
enumerated  as  occasional  exciting  causes.  A  scrofulous  or  tuber- 
culous constitution  particularly  predisposes  to  laryngeal  phthisis. 
The  excessive  use  of  mercury,  habitual  intemperance,  and  other 
debilitating  influences,  are  also  supposed  to  render  persons  more 
liable  to  chronic  inflammation  of  the  larynx.  The  disease  appears 
to  be  most  common  at  the  middle  period  of  life.  According  to  Mr. 
Ryland,  it  affects  women  more  frequently  than  men,  but  this  is  at 
variance  with  the  experience  of  MM.  Trousseau  and  Belloc.  [The 
vocation  of  the  clergy  has  been  thought  to  render  them  peculiarly 
liable  to  this  disease,  especially  in  this  country,  and  it  has,  in  conse- 
guence,  been  called  the  "  clergymen's  sore-throat."  This  peculiar 
susceptibility,  from  the  nature  of  their  pursuits,  may  be  doubted. 
The  disease  in  fact  to  which  they,  in  common  with  others,  seem 
particularly  liable,  is  a  chronic  pharyngitis,  and  is  popularly  known 
as  bronchitis.  On  inspection  of  the  pharynx,  its  lining  membrane 
will  be  found  to  be  injected,  and  the  follicles  greatly  enlarged, 
and  resembling  split  peas.] 

ANATOMICAL  CHARACTERS. — We  have  already  enumerated  the 
principal  lesions  which  chronic  laryngitis  induces.  They  are  very 
various,  and  have  been  minutely  described  by  Porter,  Lawrence, 
Stokes,  Ryland,  and  Trousseau  and  Belloc,  to  whose  works,  (par- 
ticularly the  last,)  we  refer  for  details.  The  simplest  effect  of  the 
chronic  inflammation  is,  1.  Redness  of  the  mucous  membrane  in 
patches ;  even  when  not  ulcerated,  it  has  often  a  rough,  granular 
appearance,  from  the  irregular  enlargement  of  the  mucous  folli- 
cles. 2.  Thickening  of  the  submucous  tissue  :  this  is  frequently 
observed  in  the  epiglottis  and  the  lips  of  the  glottis,  causing 
enlargement  and  diminished  mobility  of  these  parts ;  the  ventri- 
cles of  the  larynx  are  sometimes  nearly  obliterated  from  the  same 
cause.  3.  Contraction  of  the  ligaments,  wasting,  induration,  and 
fibrous  degeneration  of  the  muscles  which  move  the  cartilages 
of  the  larynx :  this  is  a  common  result  of  chronic  inflammation  on 
fibrous  and  muscular  textures,  and  must  in  this  case  impair  or 
destroy  the  mechanism  of  the  voice.  Contraction,  together  with 
partial  thickening  affecting  the  epiglottis,  renders  it  curved  or 
corrugated,  so  as  to  defend  the  glottis  very  imperfectly.  4.  Ulcer- 
ation  of  the  mucous  and  submucous  textures :  this  is  a  common 
result  of  chronic  inflammation,  and  presents  itself  in  great  variety 
as  to  form  and  seat,  of  which  the  following  are  the  most  remark- 
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able:  the  ulcers  are  sometimes  small  and  round,  but  confined  to 
the  mucous  membrane :  in  other  cases  they  have  been  known  to 
penetrate  to  the  cartilages  or  ligaments ;  and  M.  Andral  notices  a 
solitary  case  in  which  one  perforated  the  thyroid  cartilage,  just 
above  the  insertion  of  the  vocal  ligaments.  In  this  case  the  voice 
was  unaffected.  When  these  ligaments  are  injured,  the  voice  is 

fenerally  destroyed.  When  again  the  ulcers  are  large  and  super- 
cial,  denuding  but  not  injuring  the  vocal  chords,  there  is  com- 
monly hoarseness,  but  not  aphonia.  It  is  between  the  vocal 
ligaments  and  the  epiglottis  that  ulcers  are  most  commonly  found, 
but  they  are  often  met  with  in  other  parts  of  the  larynx  and 
trachea.  They  are  frequently  seen  on  the  laryngeal  surface  of  the 
epiglottis,  and  sometimes  at  its  margin;  it  is  only  in  case  of 
syphilitic  disease  that  the  upper  or  lingual  surface  is  found 
affected.  Considerable  parts  of  the  epiglottis,  as  well  as  of  the 
arytenoid  and  cricoid  membranes  and  cartilages,  have,  in  a  few 
instances,  been  found  destroyed  by  ulceration.  5.  The  ulceration, 
however,  does  not  frequently  extend  to  the  cartilages  except  in 
young  subjects.  MM.  Trousseau  and  Belloc  do  not  consider  the 
cartilages  of  the  larynx  sufficiently  vital  to  take  on  the  process  of 
ulceration  or  caries.  The  common  effect  of  ulceration  of  the 
adjoining  textures  on  them  is  in  the  first  place  ossification,  and 
afterwards  necrosis.  The  cricoid  and  thyroid  cartilages  naturally 
become  ossified  in  advanced  life ;  but  chronic  laryngitis  of  two 
years'  duration  produces  the  same  change  in  young  persons.  This 
is  in  conformity  with  a  law  well  developed  by  Andral,  that  a 
certain  degree  of  irritation  accelerates  in  tissues  those  changes  to 
\vhich  time  would  naturally  bring  them.  The  osseous  matter  is 
deposited  in  irregular  places  on  the  surface  of  the  cartilage,  and 
sometimes  quite  encases  it.  Instances  of  necrosis  of  the  cri- 
coid, arytenoid,  and  even  of  the  thyroid  cartilages,  have  been 
recorded  by  Porter,  Lawrence,  Cruveilhier,  Ryland,  and  Trous- 
seau and  Belloc.  The  last  authors  state  that  they  have  found 
this  lesion  in  more  than  half  of  the  fatal  cases  of  laryngeal  phthisis 
which  they  have  examined.  In  this  state,  the  cartilages  are 
denuded  of  their  perichondrium,  and  are  of  a  dirty  dull  hue  with- 
out their  natural  lustre.  The  sequestrum  of  dead  cartilage  is  not 
readily  thrown  ofF;  but  there  is  often  fetid  pus  in  the  cellular  tex- 
ture near  it.  These  abscesses  may  open  and  discharge  their  offen- 
sive contents,  and  even  the  dead  portions  of  the  cartilage,  either 
into  the  larynx,  or  outwardly  through  the  integuments  of  the  neck, 
or  into  the  oesophagus.  It  can  readily  be  conceived  how  much 
local  and  constitutional  irritation  these  dead  matters  may  produce 
before  they  are  discharged,  and  how,  in  the  very  act  of  separation, 
acting  as  foreign  bodies,  they  may  produce  suffocation. 

DIAGNOSIS. — The  most  characteristic  signs  of  chronic  laryngitis 
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are  the  permanent  change  of  the  voice  and  the  peculiar  cough 
before  described,  with  hissing  breathing  and  pain  or  tenderness 
in  the  larynx  when  these  happen  to  be  present.  Except  in  syphi- 
litic cases,  where  the  fauces  are  also  diseased,  little  is  to  be  learnt 
from  examination  of  the  throat ;  for  it  is  impossible  to  see  or  reach 
further  than  the  epiglottis,  and  to  get  a  view  of  this  is  a  matter  of 
difficulty.  Neither  is  crepitation  felt  on  pressing  the  larynx  to  be 
depended  on ;  for,  according  to  Trousseau  and  Belloc,  this  may 
be  produced  in  a  healthy  larynx.  Dr.  Stokes  describes,  as  a  stetho- 
scopic  sign  of  chronic  laryngitis,  a  harshness  in  the  sound  of  the 
air  passing  through  the  larynx,  giving  the  idea  of  a  roughness  of 
surface,  perceptible  even  when  the  breathing  is  not  distinctly 
stridulous.  In  a  few  cases  he  observed  above  the  thyroid  carti- 
lage a  rhonchus,  like  the  sound  of  a  valve  in  rapid  action,  com- 
bined with  a  deep  humming.  We  much  question  that  the  latter 
sound  was  seated  in  the  larynx,  for  such  a  sound  is  often  pro- 
duced in  the  jugular  veins.  When  the  laryngeal  constriction  is 
considerable,  the  peculiar  sound  of  the  passage  of  air  through  it 
will  sufficiently  distinguish  it;  and  where  it  is  slight  or  altogether 
absent,  laryngeal  disease  may  yet  be  known  as  the  cause  of  the 
cough  and  other  symptoms,  by  the  negative  indications  of  the  thora- 
cic organs,  the  sound  of  percussion  and  of  respiration  being  good 
throughout  the  chest.  But  pulmonary  tubercle  is  very  commonly 
conjoined  with  laryngeal  disease,  and  the  two  affections  are  apt  to 
disguise  each  other.  The  noisy  laryngeal  respiration,  and  the 
absence  of  the  voice  may  destroy  the  chief  distinctive  signs  of 
phthisis  in  its  early  stages ;  but  as  the  disease  advances,  the  dul- 
ness  on  percussion  and  perhaps  cavernous  rhonchus  in  some  part 
of  the  chest,  particularly  under  a  clavicle  or  scapular  ridge,  with 
a  more  copious  purulent  expectoration,  night-sweats,  and  more 
rapid  emaciation,  sufficiently  announce  this  most  destructive  com- 
plication. When  the  breath  and  sputa  in  laryngeal  disease  are 
very  fetid,  it  may  be  suspected  that  some  part  of  the  cartilages  is 
dead.  This  is  generally  the  case  where  a  chronic  abscess  opens 
outwardly  about  the  thyroid  cartilage. 

PROGNOSIS. — The  milder  and  simple  forms  of  chronic  laryngitis 
are  by  no  means  incurable;  in  fact,  they  generally  yield  to  judi- 
cious treatment;  and  were  it  not  for  their  liability  to  exacerba- 
tions from  acute  cedematous  inflammation,  and  to  complications 
with  pulmonary  disease,  they  could  hardly  be  called  dangerous. 
Both  these  destructive  complications  may  be  apprehended  when 
the  disease  has  continued  long,  with  increasing  severity  of  symp- 
toms of  the  voice  and  respiration,  with  a  change  of  the  cough 
from  dry  and  ringing  to  loose  and  undivided,  with  increasing 
purulent  expectoration,  and  particularly  if  the  disease  has  resisted 
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treatment.  If,  from  the  history  of  the  individual,  there  be  any 
suspicion  of  a  scrofulous  tendency,  and  particularly  if  symptoms 
of  pulmonary  disease,  such  as  slight  cough,  shortness  of  breath, 
pains  in  the  chest  or  shoulders,  quickened  pulse,  &c.,  preceded 
those  of  the  laryngeal  affection,  the  prognosis  is  unfavourable ; 
and  if  there  are  found  any  physical  signs  of  phthisis,  such  as  dul- 
ness  under  a  clavicle,  the  case  of  the  patient  must  be  considered 
almost  hopeless.  FcEtor  of  the  breath  and  sputa,  implying  morti- 
fication of  the  cartilages,  is  also  very  unfavourable  ;  but  it  is  more 
probable  that  the  dead  portions  of  these  may  be  thrown  off,  than 
that  tuberculous  disease  of  the  lung,  combined  with  a  laryngeal 
lesion,  may  be  cured.  In  all  doubtful  cases,  particularly  those  of 
a  syphilitic  origin,  the  state  of  the  general  health  and  strength,  as 
well  as  the  degree  of  the  local  affection,  must  be  duly  taken  into 
account  in  estimating  the  probable  issue  of  the  case. 

TREATMENT. — The  curative  indications  are,  1.  To  subdue  the 
chronic  inflammation  and  to  promote  the  removal,  as  far  as  pos- 
sible, of  its  effects  on  the  structure ;  2.  To  relieve  urgent  symp- 
toms as  they  arise  ;  3.  To  improve  the  condition  of  the  general 
health. 

1.  It  is  necessary  to  premise,  that  as  a  condition  essential  to  the 
success  of  any  mode  of  treatment,  the  diseased  parts  must  be  kept 
as  much  as  possible  in  a  state  of  rest  by  suspending-  the  exercise 
of  the  voice,  which  is  the  work  of  the  larynx  ;  and  to  effect  this  it 
is  sufficient  to  limit  the  patient  to  speak  in  a  whisper  only,  which 
exerts  the  larynx  no  more  than  respiration  does.  This  restriction 
is  a  more  practicable  one  than  that  to  absolute  silence.  The  pro- 
tection of  the  parts  from  the  irritating  influence  of  cold  air,  smoke, 
dust,  &c.,  is  also  very  necessary.  This  may  sometimes  be  effected 
by  means  of  a  respirator,  without  confining  the  patient  to  warm 
rooms.  As  is  generally  the  case  in  chronic  inflammations,  general 
blood-letting  is  useful  only  to  relieve  temporary  congestions,  or  in 
plethoric  subjects  to  prepare  for  the  better  action  of  other  reme- 
dies. Local  bleeding,  especially  by  leeches,  is  more  frequently 
beneficial,  particularly  in  case  of  temporary  increase  of  the  local 
symptoms,  when  the  cough  is  more  troublesome  than  usual,  with 
pain  or  increased  tenderness  in  the  larynx.  They  should  be  ap- 
plied to  the  sides  of  the  larynx  or  under  it ;  and  if  they  give  relief 
they  may  sometimes  with  advantage  be  repeated  in  small  numbers, 
every  two  or  three  days  for  some  length  of  time.  In  a  greater 
number  of  instances,  however,  more  benefit  will  be  derived  from 
continued  counter-irritation  at  the  sides  of  the  neck  or  upper  part 
of  the  chest ;  and  for  this  purpose  the  tartar-emetic  solution  or 
ointment,  [or  croton  oil,]  or  a  caustic  issue,  or  well-managed  seton, 
will  answer  better  than  blisters.  A  succession  of  pustular  erup- 
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tions,  or  a  discharge  of  pus  from  beneath  the  cutis,  has  an  influ- 
ence over  an  established  chronic  inflammation  of  a  submucous 
tissue  far  greater  than  serous  discharges. 

To  modify  the  action  of  the  diseased  textures,  and  to  promote 
the  absorption  of  the  solid  matter  effused  in  them,  no  measure  has 
been  found  so  efficacious  as  a  mild  mercurial  course,  varied  to  the 
extent  of  affecting  the  gums.     Unlike  in  the  acute  disease,  there 
is  time  enough  to  produce  this  effect  without  giving  very  large 
doses ;  and  as  soon  as  it  takes  place,  there  is  generally  a  diminu- 
tion of  the  pain  and  constriction  in  the  larynx,  improvement  of  the 
voice,  and  a  loosening  of  the  cough.  If  the  disease  be  not  of  long 
standing,  and  there  be  no  extensive  ulceration,  or  disease  of  the 
cartilages,  the  means  already  named  will  often  effect  a  cure.     But 
where  the  disease  has  lasted  long  and  induced  considerable  local 
lesions  and  constitutional  derangement,  other  measures,  both  local 
and  general,  should  be  employed.     In  cases  where  the  influence 
of  mercury  might  be  hurtful,  as  in  those  of  a  strumous  diathesis, 
a  course  of  hydriodate  of  potash,  with  an  excess  of  alkali,  will 
sometimes  prove   very  beneficial.     The  inhalation  of  steam,  in 
some  cases  rendered  slightly  stimulant  and  alterative  by  the  addi- 
tion of  camphor,  turpentine,  or  a  balsam,  has  been  found  useful  in 
promoting  the  secretion  of  the  diseased  membrane.     MM.  Trous- 
seau and  Belloc  place  much  confidence  in  medicaments  applied 
directly  to  the  diseased  part,  and  some  of  those  which  they  re- 
commend are  of  a  very  energetic  kind,  such  as  nitrate  of  silver, 
corrosive  sublimate,  sulphate  of  copper,  &c.    They  may  be  applied 
either  in  solution  or  in  powder.     The  solution  which  they  have 
found  most  effectual  is  that  of  nitrate  of  silver  in  the  large  propor- 
tion of  from  one  to  two  parts  in  four  parts  of  distilled  water.  This 
solution  may  be  applied  to  and  behind  the  epiglottis,  by  a  small 
roll  of  paper  bent  at  its  moistened  end.     A  more  effectual  mode 
is  with  a  small  round  piece  of  sponge  fixed  to  a  long  rod  of  whale- 
bone bent,  at  an  inch  from  the  sponge,  to  an  angle  of  eighty  de- 
grees.    The  patient's  mouth  being  opened  wide,  and  the  tongue 
pressed  down  with  a  spoon,  the  sponge  is  passed  to  the  top  of  the 
pharynx  ;  as  soon  as  it  reaches  the  fauces,  a  movement  of  deglu- 
tition takes  place,  which   carries  the  larynx  upwards,  at  which 
moment  the  sponge  is  brought  forward  and  squeezed  under  the 
epiglottis,  and  the  solution  freely  enters  the  larynx.     Convulsive 
cough  and  sometimes  vomiting  ensue  ;  but  the  application  causes 
no  pain.     [Or  a  strong  solution  of  lunar  caustic,  (grs.  x.  a  xx. 
aq.  foj.)  or  burnt  alum  may  be  applied  by  means  of  a  piece  of 
sponge  or  a  brush  of  lint,  sewed  to  the  end  of  the  finger  of  a 
glove  ;    the  glove  being  drawn  on  the  index  finger,  the  lower 
portion  of  the  throat  may  be  swabbed,  and  the  glottis  even  reach- 
ed.]    A  less  disagreeable  mode  of  applying  the  solution  is  by  a 
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small  silver  syringe,  filled  one-fourth  with  the  solution  and  three- 
fourths  with  air.  To  this  is  affixed  a  tube  five  inches  long,  bent 
at  the  free  end,  which,  being  carried  beyond  the  epiglottis,  the 
syringe  is  forcibly  discharged,  and  in  consequence  of  the  air  in  it, 
throws  the  solution  not  in  one  stream  but  in  a  fine  shower,  part  of 
which  enters  the  larynx.  The  patient  is  then  made  to  rinse  his 
mouth  with  and  swallow  salt  water,  or  water  acidulated  with  mu- 
riatic acid,  which  decomposes  the  remains  of  the  nitrate  ;  the  same 
precaution  should  be  used  where  this  agent  is  applied  in  substance. 
MM.  Trousseau  and  Belloc  found  this  application  (which  they 
term  cauterization)  highly  beneficial  in  several  cases  of  chronic 
laryngitis.  In  cases  of  aphonia,  probably  dependent  on  relaxation 
rather  than  inflammation,  it  effected  a  cure  in  a  few  days  ;  in  some 
worse  forms  of  the  disease,  with  probably  ulceration  of  three  or 
four  years'  standing,  its  repeated  application  during  five  or  six 
weeks  was  successful ;  and  it  produced  considerable  temporary 
improvement  in  three  cases  which  proved  afterwards  to  be  tuber- 
culous. Solid  substances  may  be  applied  to  the  larynx  in  powder 
by  insufflation,  as  recommended  by  Aretseus  for  angina  maligna. 
The  powder  is  put  into  one  end  of  a  reed  or  glass  tube,  and  the 
other  is  carried  back  as  far  as  possible  into  the  mouth  :  after  a  full 
expiration  the  patient  closes  his  lips  around  the  tube,  and  inspires 
suddenly  and  forcibly  through  it,  by  which  some  of  the  powder  is 
carried  into  the  larynx  and  trachea.  The  cough,  which  is  excited, 
should  be  restrained  as  much  as  possible,  to  prevent  the  too  speedy 
expulsion  of  the  medicine.  The  powders  used  by  MM.  Trous- 
•  seau  and  Belloc  are  sub-nitrate  of  bismuth,  which  may  be  used 
pure  with  safety  and  advantage  in  most  forms  of  chronic  laryngitis, 
even  that  accompanying  phthisis ;  calomel  with  twelve  times  its 
weight  of  sugar ;  red  precipitate,  sulphate  of  zinc,  and  sulphate 
of  copper,  each  of  which  must  be  mixed  with  thirty-six  times  its 
weight  of  sugar ;  alum  with  twice  its  weight,  and  acetate  of  lead 
with  seven  times  its  weight  of  sugar;  and  nitrate  of  silver  with 
twenty-two,  thirty-six,  or  seventy-two  times  its  weight  of  sugar. 
The  last  is  said  to  be  most  effectual  in  erythematous  laryngitis 
with  erosions  or  ulcerations.  Calomel  and  red  precipitate  have 
proved  beneficial  in  ulcerations,  whether  syphilitic  or  not,  but  they 
should  not  at  first  be  repeated  oftener  than  twice  or  thrice  a  week. 
The  others  may  be  used  twice  or  oftener  daily,  according  to  the 
nature  of  the  case.  The  powders  should  be  impalpably  fine ;  the 
least  roughness  or  perceptible  fragment  of  a  crystal  excites  such 
efforts  to  cough  as  insures  the  expulsion  of  the  powder.  This  de- 
scription of  the  treatment  of  MM.  Trousseau  and  Belloc  is  taken 
from  an  abstract  in  the  British  and  Foreign  Medical  Review  by  the 
writer,  and  appears  to  be  well  worthy  of  the,  attention  of  British 
practitioners,  in  proving  the  safe  direct  application  of  powerful 
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agents,  which,  as  in  external  diseases,  are  likely  to  improve  the 
action  of  the  diseased  parts. 

2.  The  second  indication — to  relieve  urgent  symptoms,  espe- 
cially requires  attention,  when  the  attacks  of  difficult  breathing  or 
of  cough  are  very  urgent.  These  arise  in  some  degree  from  spasm, 
and  may  often  be  relieved  by  sedatives  and  antispasmodics,  such 
as  belladonna,  [cicuta,  morphia,]  camphor,  ether,  and  opium,  both 
taken  internally  and  applied  by  inhalation  in  the  steam  of  hot  water. 
Drs.  Graves  and   Stokes  recommend  particularly  the  use  of   a 
belladonna  plaster  to  the  external  throat,  and  a  hot  pediluvium. 

[4.  R— Ext.  Belladonnse,  oi. 

Cerat.  Simp.  £iv. — M. 
Sig. — A  small  portion  to  be  rubbed  over  the  larynx  twice  daily. 

5.  R — Morph.  Hydrochlor.,  gr.  j. 
01.  Sassafras,  gtt.  j. 
Syr.  Acac.  f3j. — M. 
Sig. — A  tea-spoonful  when  the  cough  is  urgent.] 

If,  however,  the  more  gradual  supervention  of  the  dyspncea,  with 
feelings  of  increased  uneasiness  in  the  larynx,  and  perhaps  some 
fever,  indicate  that  the  aggravation  of  the  symptoms  is  produced 
by  an  attack  of  oedematous  inflammation,  and  this  be  not  speedily 
relieved  by  leeching,  it  may  be  necessary  to  adopt  the  surgical 
means  of  relief  recommended  for  that  affection,  avoiding  dangerous 
delay  after  the  character  of  the  attack  has  been  clearly  made  out. 

3.  The  third  indication — to  improve  the  condition  of  the  gene- 
ral health,  is  in  many  cases  a  point  of  the  first  importance;  and 
until  it  be  fulfilled,  any  other  measures  may  be  of  no  avail.     No 
particular  rules  can  be  laid  down  for  this  purpose  ;  but  the  prac- 
titioner may  well  be  guided  by  the  state  of  the  constitutional  symp- 
toms.    To  preserve  a  due  balance  of  the  secretions,  to  improve 
the  nutrient  functions  by  a  well-regulated  mode  of  diet  and  regi- 
men, aided  by  mild  alterative  tonics,  such  as  sarsaparilla  and  saline 
chalybeate  waters,  and  especially  to  assist  both  nature  and  art  by 
placing  the  patient  in  a  salubrious  and  congenial  climate,  are  the 
objects  chiefly  to   be  aimed  at,  in  order  to  fulfil  this  indication. 
When  the  disease  has  a  venereal  origin,  a  proper  course  of  mercury 
will  generally  be  indicated ;  but  this  will  often  fail,  unless  mea- 
sures be  at  the  same  time  taken  to  improve  the  general  health ; 
and  if  this  have  already  suffered  much  from  mercury  in  repeated 
or  ill-directed  courses,  or  in  a  strumous  habit,  it  will  be  necessary, 
for  the  time  at  least,  to  use  the  iodide  of  potassium  [or  iodide  of 
iron],  and  other  general  measures,  with  whatever  local  treatment 
the  nature  of  the  case  may  admit.     In  such  cases,  fumigation  of 

[6.  R — Potass.  lodidi,  ^i,  vel  jjij., 

Aq.  Dist.  f3iv.— M. 
Sig. — A  teaspoonful  in  f3ii  of  Syr.  Sarsaparill.  conip. 

[7.  R— Syr.  Ferri  lodidi. 

Sig. — Five   drops   three   times  a   day,  and  increase  gradually  to 
twenty.] 
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the  fauces  with  cinnabar  (sublimed  from  a  hot  plate,  or  a  laundry 
iron)  will  sometimes  improve  the  character  of  the  local  disease. 


SECTION  III. 

[PSEUDO-MEMBRANOUS  LARYNGITIS]  OR  CROUP. 

THIS  disease  has  been  described  under  a  variety  of  names : 
Tracheitis  ;  croup  ;  cynanche  vel  angina  trachealis ;  cynanche  stri- 
dula  infantum;  angina  polyposa,  membranacea  vel  exudatoria; 
tracheitis  infantum,  Sfc.  Its  essential  pathological  character  is 
inflammation  of  the  [lining  membrane  of  the  larynx  and]  trachea, 
attended  by  swelling  of  the  tissues,  and  often  by  the  exudation  of 
a  concrete  albuminous  membrane,  which,  by  the  spasmodic  con- 
tractions which  its  presence  excites  in  the  windpipe,  occasions 
difficult  and  stridulous  breathing.  This  disease,  so  serious  and 
destructive  in  early  life,  has  been  the  subject  of  several  able 
treatises ;  and  although  its  existence  was  scarcely  recognized  till 
the  middle  of  the  last  century,  it  is  now  as  well  understood  as 
other  diseases  of  the  air-passages.  In  the  history  of  the  usual 
form  and  progress  of  the  disease,  we  shall  often  avail  ourselves  of 
the  descriptions  given  by  the  latest  writers,  Dr.  Cheyne  and  Dr. 
Copland. 

SYMPTOMS. — For  practical  purposes  rather  than  because  they 
are  in  an  obvious  degree  so  presented  in  nature,  it  is  useful  to 
divide  the  symptoms  into,  1.  Those  of  the  invasion;  2.  Those  of 
the  developed  stage ;  and,  3.  Those  of  the  collapsed  or  suffoca- 
tive  stage. 

1.  The  first  symptoms  of  an  attack  of  croup  are  by  no  means 
distinctive  ;  they  are  commonly  of  a  catarrhal  kind,  but  with  more 
fever,  perhaps  a  more  hard  hollow  cough,  with  alternate  chills 
and  heats  and  flushing,  a  loaded  tongue,  hoarseness,  heaviness  of 
the  eyes,  fretfulness,  restlessness  at  night,  and  sometimes  a  mani- 
festation of  uneasiness  in  the  throat,  by  the  child  frequently  put- 
ting the  hand  to  it.     The  presence  of  bronchial  inflammation  at 
this  time  is  shown  by  the  sonorous  and  sibilant  rhonchi  heard  in 
many  parts  of  the  chest;  but  the  tracheal  breathing  is  not  yet 
stridulous. 

2.  The  developed  stage  of  the  disease  is  manifested  by  stridu- 
lous inspiration,  which  is  like  a  sonorous  or  sibilant  rhonchus, 
only  much  louder;  it  can  be  heard  through  the  stethoscope  or  ear 
applied  to  the  neck,  before  it  is  otherwise  distinct :  the  cough  is 
of  a  peculiar  rough  barking  or  ringing  kind,  followed  by  an  inspi- 
ration more  hissing  and  sonorous  than  usual:  hence  the  combi- 
nation of  the  cough  and  inspiration  has  been  compared  to  the 
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barking  of  a  puppy  or  the  crowing  of  a  young  cock :  the  voice 
becomes  decidedly  hoarse :  the  pulse  is  frequent  and  hard : 
the  carotids  beat  strongly,  and  the  pulsations  of  the  heart  are 
heard  all  over  the  chest;  the  skin  is  hot;  the  face  flushed;  the 
eyes  watery  and  injected;  the  head  thrown  back;  and  the  child  is 
extremely  restless  and  indicates  pain  or  uneasiness  about  the 
trachea  and  larynx,  which  is  often  slightly  swollen  externally, 
and  tender  to  the  touch.  These  symptoms  generally  come  on  at 
night,  and  may  somewhat  subside  in  the  morning;  but  the 
quickness  of  pulse,  stridulous  breathing,  and  hoarseness  continue. 
The  remission  may  last  until  the  evening,  or  until  the  patient 
falls  asleep,  when  the  symptoms  soon  return,  and  become  more 
severe  than  ever ;  the  difficulty  of  breathing,  with  its  accompany- 
ing distress,  being  increased.  The  cough  is  more  harassing  and 
convulsive,  and  threatens  suffocation ;  the  respiratory  muscles  are 
thrown  into  their  fullest  action ;  and  whilst  the  whistling  inspira- 
tion shows  the  constriction  of  the  upper  portion  of  the  air-passages, 
the  indistinctness  of  the  respiratory  murmur  in  the  chest,  and  the 
concave  state  of  the  intercostal  spaces  at  each  inspiration,  show 
how  little  air  enters  the  chest.  All  these  symptoms  become  more 
and  more  urgent,  particularly  the  state  of  the  breathing  and  the 
cough,  which  now  sometimes  ends  in  vomiting  or  in  the  expecto- 
ration of  viscid  phlegm,  occasionally  streaked  with  blood,  or  con- 
taining shreds  of  opaque  albuminous  matter,  and,  in  rare  cases,  a 
tubular  mould  of  the  trachea  formed  of  this  matter,  like  a  piece  of 
softened  macaroni.  The  voice,  too,  by  this  time,  has  become 
changed  to  a  hoarse  whining  note,  and  afterwards  is  suppressed ; 
the  pulse  becomes  excessively  frequent,  and  sharper  and  smaller ; 
the  face  and  neck  become  more  swollen,  and  either  purple  or 
pallid,  especially  during  the  fits  of  coughing.  During  the  inter- 
vals, the  child  remains  in  a  half  stupid  state,  the  whole  strength 
being  given  to  the  act  of  respiration.  The  disease  may  reach  the 
acme  of  this  stage  within  twenty-four  hours,  in  rapid  cases ;  but 
in  those  of  slower  progress,  in  which  there  have  been  several 
remissions,  perhaps  following  the  expectoration  of  the  viscid  or 
albuminous  exudation  before  noticed,  this  stage  may  be  protracted 
through  several  days ;  and,  in  favourable  cases,  terminate  in  reco- 
very without  passing  to  the  third  stage. 

3.  The  third  or  collapsed  stage  is  marked  by  a  general  failure 
of  the  vital  powers,  the  difficulty  of  breathing  being  undiminished. 
The  pulse  becomes  extremely  weak,  thready,  and  irregular ;  the 
cough  more  suppressed ;  the  voice  gone ;  the  face  swollen  and 
pallid,  or  with  the  lips  slightly  livid ;  the  neck  full,  the  superficial 
veins  distended,  the  skin  cold  and  perspiring,  and  the  efforts  of 
the  poor  little  sufferer  to  get  breath  are  most  painful  to  behold  ; 
they  become  weaker  and  weaker,  and  at  last  cease ;  or,  in  the 
case  of  infants,  they  are  sometimes  cut  short  by  a  fatal  convul- 
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sion.  From  this  stage,  recovery  can  take  place  only  in  the  rare 
event  of  free  expectoration  of  the  albuminous  exudation.  The 
noisy  state  of  the  tracheal  breathing  renders  it  difficult  to  investi- 
gate the  state  of  the  chest;  but  there  may  sometimes  be  heard, 
especially  after  coughing,  a  general  mucous  rhonchus  throughout 
the  lungs ;  and  in  some  instances,  the  chest  becomes  partially  dull 
on  percussion. 

Such  is  the  common  course  of  croup  in  its  severe  forms :  but  as 
in  the  case  of  other  inflammations,  the  disease  may  vary  in  inten- 
sity; and,  instead  of  being  precisely  of  the  character  described,  it 
may  exhibit  sthenic,  asthenic,  and  catarrhal  varieties  in  regard  to 
the  fever  and  inflammation  ;  and  it  may  be  more  or  less  compli- 
cated with  a  spasmodic  tendency. 

The  sthenic  form  attacks  plethoric  and  robust  subjects,  with 
high  fever,  strong  pulse,  hard  cough,  pain  in  the  larynx,  with 
little  or  no  remission  in  the  stridulous  constricted  breathing ;  and, 
unless  very  promptly  treated,  passes  into  the  stage  of  collapse, 
and  proves  fatal  in  from  twelve  hours  to  five  or  six  days. 

The  asthenic  form  occurs  in  debilitated  or  cachectic  subjects, 
especially  those  reduced  by  previous  disease :  the  fever  is  low, 
and  the  progress  of  the  disease  more  tardy ;  but  the  stage  of  col- 
lapse supervenes  early,  if  the  disease  be  severe.  The  albuminous 
exudation  often  extends  to  the  throat  and  fauces,  and  is  then 
identified  with  the  Diphtheritis  of  Bretonneau,  especially  in  the 
asthenic  form  of  croup,  which  occasionally  comes  on  in  connection 
with  scarlatina  and  cynanche  tonsillaris. 

The  catarrhal  variety  of  croup  is  by  no  means  uncommon,  and 
forms  the  link  between  the  plastic  and  mucous  inflammations.  It 
is  attended  with  much  cough,  and  various  rhonchi  in  the  chest, 
and,  from  the  extent  of  the  inflammation,  is  often  of  a  very  serious 
character,  its  favourable  issue  depending  on  the  free  expectora- 
tion of  tenacious  bronchitic  mucus.  Like  both  croup  and  bron- 
chitis in  children,  it  is  liable  to  remissions  and  exacerbations, 
dependent  partly  on  the  subsidence  or  increase  of  the  inflamma- 
tory swelling,  and  afterwards  of  the  secretion  within  the  air-tubes, 
and  partly  on  temporary  spasmodic  constriction  induced  in  the 
upper  portions.  This  form  of  croup  may  supervene  on  ordinary 
bronchitis,  adding  to  its  symptoms  the  stridulous  inspiration  and 
ringing  cough  indicative  of  the  constriction  gf  the  trachea  and 
larynx.  The  addition  of  croupy  symptoms  to  bronchitis,  or  of 
general  bronchial  inflammation  to  croup,  must  be  considered  a 
serious  aggravation  of  the  simple  disease. 

The  spasmodic  form  of  inflammatory  croup  is  that  which, 
occurring  in  irritable  children  of  a  nervous  temperament,  and 
disposed  to  nervous  affections,  presents  a  preponderance  of  spasm 
in  the  constriction  causing  the  difficult  breathing:  hence  the 
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attacks  are  more  sudden,  and  may  be  very  severe :  but  they  are 
succeeded  by  more  complete  remissions  than  in  the  purely  inflam- 
matory form.  There  may  be  every  degree  of  combination  of  the 
nervous  with  inflammatory  symptoms ;  the  most  inflammatory 
kind  of  croup  is  not  free  from  some  admixture  of  spasm,  particu- 
larly in  its  advanced  stages ;  and  the  asthenic  and  catarrhal  varie- 
ties generally  evince,  by  the  sudden  character  of  the  exacerbations 
and  remissions  of  difficult  breathing,  that  the  muscles  of  the  larynx 
and  trachea  are  thrown  into  a  temporary  spasm.  But  there  are 
cases  in  which  there  are  few  inflammatory  symptoms;  and  the 
more  nervous  the  subject,  the  more  readily  may  even  slight  bron- 
chial and  tracheal  inflammation  excite  this  spasm.  So  it  may 
happen,  too,  that  mere  nervous  irritations,  such  as  from  teething, 
disordered  bowels,  worms,  &c.,  may,  without  any  inflammation, 
cause  spasmodic  constriction  of  the  windpipe,  and  thus  imitate 
croup  ;  this  is  the  true  spasmodic  croup,  which  will  be  noticed 
hereafter. 

ANATOMICAL  CHARACTERS. — On  examining  fatal  cases  of  croup, 
there  are  generally  found  a  variety  of  lesions  in  the  respiratory 
organs,  indicating  the  effects  of  different  degrees  of  inflammatory 
action.  In  the  instances  in  which  death  has  occurred  early,  the 
mucous  membrane  of  the  trachea,  and  generally  of  the  larynx  and 
bronchi,  is  found  to  exhibit  bright  vascular  redness,  continuous 
or  in  patches ;  and  it  is  often  covered  with  a  viscid  mucus,  some- 
times tinged  with  blood.  The  submucous  tissue  between  the 
rings  of  the  trachea,  and  in  the  looser  parts  of  the  larynx,  is  often 
much  swelled :  at  a  more  advanced  stage,  is  mixed  with  an 
opaque,  yellowish  or  gray-white  albuminous  matter,  in  films  or 
patches,  often  tinged  with  blood,  adhering  to  the  mucous  mem- 
brane ;  and  in  the  sthenic  cases  that  have  run  their  full  course, 
this  is  of  such  abundance  and  consistence  as  to  form  a  false  mem- 
brane or  a  tubular  mould  of  the  trachea,  in  some  instances  extend- 
ing to  the  larynx  or  bronchi.  [It  is  of  great  practical  importance 
to  know  how  frequently  the  false  membranes  extend  into  the 
bronchi.  In  120  cases  examined  by  M.  Hussenot,  in  78  they 
were  limited  to  the  trachea,  whilst  in  42,  or  one-third,  they  had 
invaded  the  larger  bronchi.  They  rarely  reach  the  smaller  rami- 
fications.] This  is  obviously  the  product  of  the  inflamed  mem- 
brane; and  it  is  remarkable  that  in  the  most  sthenic  cases,  or 
purely  inflammatory  croup,  it  is  usually  thickest  and  most  con- 
sistent, but  confined  to  the  trachea ;  whereas,  in  asthenic  cases,  it 
is  thin,  loose,  and  often  extends  to  the  bronchi.  In  some  of  the 
severest  and  most  speedily  fatal  cases,  the  albuminous  matter  is 
found  in  a  semifluid  state  intermediate  between  lymph  and  pus ; 
and  this  matter  has  been  sometimes  expectorated  when  the  dis- 
ease has  not  proved  fatal.  The  membrane  is  neither  so  red  nor 
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so  much  swelled  as  in  the  earlier  stage,  before  the  albuminous 
effusion  has  taken  place.  In  catarrhal  croup,  this  effusion  is  in 
smaller  quantity,  and  mixed  with  an  abundant  viscid  mucus.  In 
the  more  spasmodic  forms,  a  false  membrane  or  opaque  exudation 
is  seldom  found,  but  merely  viscid  mucus  covering  patches  of 
vascular  redness,  especially  in  the  larynx.  In  most  instances  that 
have  lasted  for  some  days,  and  in  all  of  the  catarrhal  variety,  the 
bronchi  exhibit  the  marks  of  acute  bronchitis,  and  contain  much 
viscid  mucus.  Sometimes,  too,  in  such  cases,  portions  of  the 
lung  have  been  found  in  the  state  of  inflammatory  engorgement 
and  hepatization ;  [In  the  cases  observed  by  MM.  Rilliet,  Bar- 
thez  and  Hache,  lobular  pneumonia  existed  in  five-sixths  of 
them ;]  and  signs  of  inflammation  are  now  and  then  seen  in  the 
pleura.  Interlobular  and  subpleural  emphysema  are  also  occa- 
sionally met  with. 

NATURE. — The  nature  of  croup  has  been  the  subject  of  much 
discussion.  In  Dr.  Copland's  Dictionary,  the  reader  will  find  an 
account  of  the  various  opinions  which  have  been  held  respecting 
it.  Our  limits  do  not  permit  us  to  enter  into  these  ;  and  we  shall 
only  give  that  view  which,  in  the  present  state  of  our  knowledge, 
seems  most  tenable,  and  which  best  comports  with  the  whole  his- 
tory of  the  disease  and  the  effects  of  remedies  on  it.  These  indu- 
bitably prove  true  croup  to  be  essentially  an  inflammatory  disease 
of  the  air-passages,  especially  of  the  trachea  and  larynx.  But 
why  does  it  differ  from  the  catarrhal  or  bronchitic  inflammations 
which  we  find  to  occur  in  the  same  parts?  Many  authors  seem 
to  consider  its  seat  to  be  the  same  as  that  of  catarrhal  inflamma- 
tion, and  that  the  difference  of  its  product  (lymph  instead  of 
mucus)  is  to  be  ascribed  to  the  early  age  at  which  it  most  fre- 
quently occurs.  But  this  is  insufficient;  for,  at  the  same  age,  we 
meet  with  bronchitis  affecting  every  portion  of  the  air-tubes,  yet 
without  constituting  croup.  Others,  again,  and  among  them  Dr. 
Copland,  refer  the  peculiarity  of  the  product  to  an  excess  of  albu- 
men in  the  blood  ;  but  even  this,  although  it  probably  has  a  share 
in  determining  the  amount  of  membranous  or  other  solid  forma- 
tions within  the  air-tubes,  does  not  alone  seem  sufficient  to  cause 
it ;  nor  can  it  be  ascribed  to  the  intensity  of  the  inflammation  ;  for 
although  the  albuminous  effusion  is  generally  thickest  and  most 
tough  in  sthenic  cases  of  croup,  yet  it  is  pretty  abundant  in  asthenic 
cases ;  so  much  so,  that  Andral  and  Gendrin  consider  plastic  in- 
flammations of  mucous  membranes  to  be  rather  of  the  subacute 
than  of  the  most  acute  kind.  To  say  that  the  inflammation  is  one 
of  a  specific  character,  throws  no  light  on  its  nature.  But  does 
not  the  pathological  and  anatomical  history  of  croup  seem  to  point 
out  that  the  seat  of  its  inflammation  is  deeper  than  that  of  bron- 
chitis? The  distinct  and  circumscribed  position  of  the  inflamma- 
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tion  and  painful  constriction  in  the  most  marked  cases ;  its  fixed- 
ness in  this  part,  not  wandering  or  creeping  about,  as  catarrhal 
inflammation  does ;  the  tenderness,  and  sometimes  the  swelling  of 
the  trachea  and  larynx  externally ;  the  nature  of  the  product  of 
the  inflammation,  which  is  coagulable  lymph,  as  from  serous  or 
cellular  membrane  ;  the  thickened  state  of  the  submucous  texture 
found  after  death  in  the  earliest  stages,  and  the  tendency  of  this 
texture  to  suppurate  in  chronic  cases,  where  the  subject  approaches 
adult  age, — seem  to  render  it  probable,  that  the  inflammation  owes 
its  peculiar  character  and  results  to  its  being  more  deeply  seated, 
more  of  a  phlegmonous  character  than  mucous  inflammations,  and 
involving  essentially  the  submucous  cellular  tissue.  This  view 
has  not  been  generally  held  ;  Mr.  Ryland  alone  distinctly  inclines 
to  it,  when  he  remarks,  that  "  the  inflammation  of  croup  appears 
in  the  first  instance  chiefly  to  affect  the  cellular  tissue  that  enters 
into  the  composition  of  the  mucous  membrane,  and  not  the  muci- 
parous  follicles  themselves;  and  the  albuminous  exudation  is 
poured  out  by  the  secernent  arteries  of  the  cellular  structure." 
Dr.  Stokes  remarks,  that  no  satisfactory  explanation  of  the  greater 
frequency  of  croup  in  the  infant  has  been  given  ;  and  he  seeks  to 
account  for  it  by  the  general  fact  of  the  predominance  in  the  young 
subject  of  white  tissues,  which  reproduce  their  kind.  This  idea 
may  lead  to  an  explanation,  but  it  does  not  set  it  forth ;  and  it 
leaves  still  a  mystery  why  croup  differs  from  bronchitis  in  the 
same  subject.  But  if  we  examine  the  air-tubes  of  young  subjects, 
we  find  in  them,  as  in  other  parts,  an  abundance  of  the  fine  sub- 
mucous  cellular  tissue,  whilst  the  mucous  membrane  is  more  fine 
and  less  complex  than  it  becomes  in  after  life,  when,  from  the 
continued  irritations  to  which  it  has  been  exposed,  its  follicular 
apparatus  attains  its  full  activity  and  development.  The  blood, 
too,  in  the  young  subject,  abounds  with  the  plastic  material  of 
nutrition,  which  is  more  abundantly  thrown  out  under  the  influence 
of  inflammation,  than  in  the  adult.  Yet,  as  long  as  the  inflamma- 
tion, even  in  young  subjects,  is  confined  to  the  mucous  membrane, 
the  disease  is  simply  catarrhal  or  bronchitic,  and  its  product  mu- 
cous or  purulent.  But  the  inflammation  may  readily  reach  the 
active  and  vascular  submucous  tissue,  and  then  it  has  the  more 
fixed  character  of  the  inflammation  of  croup,  the  product  of  which 
easily  transudes  through  the  fine  mucous  membrane  ;  and,  as  in 
the  analogous  case  of  serous  inflammations,  which  are  also  seated 
chiefly  in  the  subserous  tissue,  the  product  is  coagulable  lymph. 
In  adults,  where  the  mucous  membrane  is  more  developed,  and 
the  submucous  tissue  less  so,  inflammation  is  less  likely  to  reach 
the  latter:  when  it  does,  it  attacks  the  looser  parts  of  the  larynx, 
and,  modified  by  the  active  mucous  secretion,  its  product  is  pus 
instead  of  lymph  ;  or  it  may  be  confined  to  the  tissue,  and  cause 
the  oedema,  thickening,  or  purulent  infiltration  of  laryngitis. 
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The  pathological  history  of  croup  is  quite  intelligible.  The 
inflammation  may  commence  at  first  in  the  submucous  tissue,  or 
it  may  have  been  first  catarrhal,  in  which  very  common  case, 
catarrhal  symptoms  precede  those  of  croup.  The  inflammation 
immediately  causes  increased  sensibility  of  the  contractile  fibres, 
and  interstitial  effusion  in  the  lining  of  the  trachea  and  larynx : 
hence  results  the  constriction,  partly  spasmodic,  partly  from  swell- 
ing of  the  air-tubes  ;  and  hence  the  croupy  inspiration  and  cough, 
and  the  hoarseness.  Afterwards  lymph  is  poured  out  in  a  liquid 
state,  and  becoming  concrete,  forms  the  false  membrane,  another 
cause  of  obstruction  to  the  passage  of  the  air,  both  directed  by  its 
bulk,  and  also  by  the  spasmodic  contraction  which  its  presence 
causes  in  the  muscular  fibres  of  the  tube.  The  latter  cause  acts 
especially  when  the  false  membrane  reaches  to  the  larynx,  and 
excites  its  very  irritable  muscles ;  in  such  cases,  the  paroxysms  of 
dyspnoea  and  cough  are  frightfully  severe  and  suffocating.  The 
share  which  spasm  has  in  causing  the  dyspnoea  may  be  inferred 
from  the  fact,  that  in  no  case  have  the  air-passages  been  found  so 
much  blocked  by  the  albuminous  secretion  as  to  account  for  the 
amount  of  the  obstruction  ;  and  in  many  cases  the  constriction 
has  appeared  greatest,  where  little  or  no  exudation  was  found 
after  death.  It  must  not  be  forgotten,  however,  that  ffidematous 
swelling,  like  that  of  erysipelas,  may  disappear  after  death.  The 
separation  of  the  concrete  matter  from  the  tube,  and  the  prevention 
of  its  becoming  permanently  adherent  and  organized,  is  doubtless 
owing  to  the  mucous  secretion  and  the  continued  motions  of  the 
tube.  In  cases  where  the  albuminous  effusion  is  less  plastic,  or 
the  follicular  mucous  secretion  more  abundant,  the  matter  may  be 
liquid  and  purulent ;  and  this  generally  takes  place  in  the  bron- 
chitic  variety.  The  collapse  which  takes  place  towards  the  fatal 
termination  of  croup  is,  like  that  in  bronchitis,  to  be  ascribed  to 
the  imperfect  state  of  the  function  of  respiration,  and  the  conse- 
quent injurious  effect  on  the  vital  powers.  The  lividity,  coldness, 
occasional  attacks  of  convulsions,  &c.,  are  the  result  of  the  circu- 
lation or  stagnation  of  imperfectly  oxygenated  blood.  From  the 
same  cause  arise,  also,  the  congestions  in  the  lung,  which  may 
in  parts  take  on  the  irritation  of  inflammation,  and  become  hepa- 
tized.  The  emphysema  occasionally  detected  in  the  lungs,  is 
plainly  produced  by  the  violent  efforts  of  breathing. 

DIAGNOSIS. — The  very  peculiar  sound  of  the  breathing  and 
cough,  and  altered  voice,  are  generally  sufficient  to  distinguish 
croup  from  other  diseases ;  and  it  is  important  to  know  that  the 
stridulous  inspiration  may  often  be  detected  through  the  stetho- 
scope applied  to  the  trachea,  before  it  is  otherwise  distinct.  A 
ringing  cough,  like  that  of  croup,  is  often  present  during  the  early 
stage  of  measles,  before  the  eruption  has  come  out,  but  it  soon 
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becomes  catarrhal,  and  is  unattended  by  the  croupy  inspiration. 
In  the  advanced  stages  of  croup,  when  the  respiration  is  become 
so  feeble  as  to  lose  much  of  its  peculiar  character,  it  may  be  more 
difficult  to  determine  whether  the  obstruction  be  in  the  wind-pipe 
or  in  the  chest ;  but  then  the  comparatively  good  sound  on  per- 
cussion of  the  chest,  and  the  concave  state  of  the  intercostal 
spaces  at  each  forcible  inspiration,  showing  that  there  is  room  in 
the  chest  for  the  air  if  it  could  find  its  way  in,  will  generally  suf- 
fice to  distinguish  croup  from  diseases  of  the  chest.  Such  diseases 
being,  however,  a  common  concomitant  of  croup,  the  existence 
of  the  signs  of  bronchitis  or  pneumonia  does  not  disprove  the 
existence  of  croup.  The  loud  sound  of  the  tracheal  breathing  of 
croup  may,  in  great  measure,  obscure  any  signs  of  disease  within 
the  chest ;  but,  as  Dr.  Stokes  has  remarked,  this  is  seldom  the 
case  constantly,  particularly  at  the  early  stage  of  the  affection,  or 
after  the  act  of  vomiting,  when,  the  tracheal  sound  being  less,  the 
sonorous  and  mucous  rhonchi  of  bronchitis,  and  the  crepitation  of 
pneumonia,  would  be  heard  if  they  were  present.  From  spasm 
of  the  glottis,  or  purely  spasmodic  croup,  and  hysterical  affections 
simulating  it,  inflammatory  croup  may  be  distinguished  by  the 
presence  of  febrile  symptoms,  the  less  sudden  and  more  permanent 
character  of  its  attack,  and  other  points  in  its  history. 

CAUSES. — Exposure  to  cold  and  damp  is  supposed  to  be  one  of 
the  most  common  exciting  causes  of  croup.  It  prevails  most 
generally  in  cold  climates,  especially  in  damp  situations  exposed 
to  the  east.  In  England,  it  is  a  far  more  common  disease  near 
the  eastern  than  the  western  coast.  Nothing  is  more  apt  to  bring 
on  croup  in  children  predisposed  to  it,  than  exposure  to  a  keen 
east  or  north-east  wind.  This  wind  is  remarkable  for  its  dryness ; 
and  we  are  inclined  to  think  that  the  influence  which  damp  situ- 
ations seem  to  have  in  favouring  its  occurrence,  is  that  of  a  pre- 
disposing rather  than  of  an  exciting  cause.  There  can  be  little 
doubt  that  residence  in  low,  humid,  and  ill- ventilated  places  gives 
to  children  an  increased  susceptibility  to  the  influence  of  cold  and 
other  morbific  causes ;  so  that  this  and  other  inflammatory  dis- 
eases may  be  more  readily  excited  in  them.  Hence  it  prevails  in 
the  clay-bottomed  valleys  of  chalky  districts  ;  in  the  more  exposed 
parts  of  fenny  countries ;  in  some  of  the  deep  valleys  of  Switzer- 
land, through  which,  low  and  damp  as  they  are,  the  cutting  winds 
from  the  snow  mountains  sweep  in  great  severity.  As  it  may, 
from  these  causes,  be  endemic  in  particular  situations,  so,  from 
the  prevalence  of  cold  east  winds,  particularly  after  relaxing  damp 
weather,  it  maybe  epidemic  at  particular  seasons. 

The  ages  at  which  croup  most  commonly  occurs,  are  from  one 
to  six  years ;  it  is  rarely  met  with  before  and  after  these  ages. 
There  are  very  few  cases  on  record,  of  true  inflammatory  croup  in 
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the  adult.  Diphtheritic  affections,  on  the  other  hand,  frequently 
occur  in  mature  age.  We  have  before  mentioned  that  croup  may 
supervene  as  a  sequel  or  concomitant  of  other  diseases,  such  as 
bronchitis,  measles,  scarlatina,  small-pox,  &c.  It  also  comes  on 
from  too  early  exposure  during  convalescence  from  febrile  disor- 
ders. In  some  families  there  is  a  strong  predisposition  to  croup  ; 
which  fact  is  not  more  extraordinary  than  analogous  tendencies  to 
catarrh,  quinsy,  &c. ;  and  its  inflammatory  or  spasmodic  character 
depends  on  the  prevalence  of  the  phlogistic  or  nervous  diathesis, 
which  may  attach  to  families  as  well  as  to  individuals. 

PROGNOSIS. — Croup  is  a  most  serious  disease ;  if  not  arrested  by 
treatment,  it  generally  leads  to  a  fatal  termination,  and  it  often 
baffles  the  most  active  measures.  According  to  the  statements  of 
M.  Double,  the  mortality  in  the  present  day  is  nearly  one-half  of 
the  whole  numbers  attacked  :  formerly,  when  the  treatment  of  the 
disease  was  less  understood,  it  amounted  to  nearly  four-fifths. 
Whenever,  therefore,  the  disease  has  declared  itself  by  the  croupy 
inspiration  and  difficult  breathing,  the  patient  is  to  be.  considered 
in  great  danger ;  and  this  danger  is  increased  in  proportion  to  the 
time  during  which  the  breathing  continues  to  be  oppressed.  The 
supervention  of  convulsive  paroxysms  of  cough,  also,  brings  the 
patient  into  immediate  jeopardy,  either  of  sudden  suffocation  or 
convulsions,  or  of  speedy  and  often  fatal  collapse.  The  propor- 
tionally small  size  of  the  larynx  in  children,  compared  with  adults, 
no  doubt  adds,  as  Dr.  Copland  remarks,  to  the  danger  of  the  dis- 
ease ;  but  we  cannot  admit  that  it  is  a  predisposing  cause,  as  Dr. 
Cheyne  has  supposed.  In  the  confirmed  stage  of  croup,  the  chief 
hope  is  in  the  removal  of  the  albuminous  exudation  by  coughing 
and  vomiting,  or  by  the  free  expectoration  of  muco-purulent  se- 
cretion. The  vital  forces  are  not  often  sufficient  to  accomplish 
this ;  but  cases  have  occurred,  in  which  by  these  means  children 
have  been  snatched  from  the  jaws  of  death,  and  recovered  speedily 
or  slowly  according  to  the  bodily  strength  and  the  freedom  of  the 
organs  of  respiration  from  remaining  disease.  The  co-existence 
of  bronchial  or  pulmonic  inflammation  much  increases  the  danger 
of  severe  croup  ;  but  it  does  not  render  the  case  quite  hopeless ; 
and  the  slighter  attacks  of  croupy  inflammation  supervening  on 
bronchial  inflammation,  are  less  dangerous  than  the  severe  forms 
of  the  simple  disease. 

TREATMENT. — The  curative  indications  in  croup  are  well  stated 
by  Dr.  Copland.  1.  To  diminish  inflammatory  and  febrile  action 
when  present,  and  to  prevent,  in  these  cases,  the  formation  of  a 
false  membrane,  or  the  accumulation  of  albuminous  matters  in 
the  air-passages :  2.  When  the  time  for  attempting  this  has 
passed,  or  when  it  cannot  be  attained,  to  procure  the  discharge  of 
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these  matters:  3.  To  subdue  spasmodic  symptoms  as  soon  as 
they  appear:  and,  4.  To  support  the  powers  of  life  in  the  latter 
stages,  so  as  to  prevent  the  recurrence  of  the  spasms,  and  to 
enable  the  system  to  throw  off  the  matters  exuded  in  the  trachea. 
(Diet.  ofPract.  Med.) 

If  the  disease  is  in  its  earliest  stage,  described  as  that  of  inva- 
sion, the  first  indication  should  be  pursued  with  promptitude  and 
energy.  An  emetic  of  tartarized  antimony  or  ipecacuanha  is  the 
first  and  best  remedy  in  all  cases ;  and  in  the  slighter  ones  it  may 
cut  short  the  disease,  especially  if  followed  by  a  warm  bath  and 
a  dose  of  calomel  [grs.  ij — iv.]  and  James's  powder,  repeated 
every  two  or  three  hours,  and  carried  off,  if  necessary,  by  a  dose 
of  castor  oil. 

[7.  R.— Ant.  et  Potass:  Tart.  gr.  iij. 
Pulv.  Sacchari,  sjj. 
Aquee,  f^jss. — M. 

Sig. — A  teaspoonful  of  this  mixture  may  be  given  every  fifteen  minutes  until 
vomiting  takes  place. 

The  vinum  antimonii,  or  vinum  ipecacuanhas,  in  fluid  drachm 
doses,  may,  if  more  convenient,  be  given  in  its  place,  and 
repeated  until  full  and  frequent  vomiting  is  produced.  In  this 
country  a  favourite  domestic  remedy  in  croup  is  the  Syrupus  Scilla? 
Compositus  of  our  pharmacopoeia,  or  Cox's  Hive  Syrup.  It  is  com- 
posed of  squill,  seneka,  tartar  emetic,  syrup  and  water.  There  is 
one  grain  of  tartar  emetic  to  every  ounce  of  the  mixture.  The 
dose  for  children  is  from  ten  drops  to  a  fluid  drachm,  every  ten 
minutes  until  free  emisis  is  produced.]  In  general,  however,  the 
relief  is  not  complete,  and  the  pulse  becomes  harder  and  the  coun- 
tenance more  flushed  after  the  operation  of  the  emetic.  If  there 
be  considerable  fever,  and  the  other  symptoms  of  the  invasion  be 
pronounced,  it  is  proper  at  once  to  resort  to  blood-letting  with  as 
much  freedom  as  the  strength  of  the  patient  will  bear.  Dr.  Cheyne 
'recommends  venesection  to  be  practised  (in  the  jugular  vein  of 
very  young  children)  ten  minutes  after  the  exhibition  of  the  emetic: 
by  this  mode,  the  loss  of  a  few  ounces  of  blood  induces  vomiting, 
followed  by  faintness,  which  lasts  for  some  time,  a  powerful  im- 
pression being  made  at  a  small  expense  of  blood.  For  severe  cases 
he  advises  a  repetition  of  the  bleeding  in  two  or  three  hours ;  and 
leeches,  if  necessary,  afterwards, — avoiding  their  application  to  the 
larynx,  because,  in  case  of  excessive  bleeding,  pressure  cannot 
well  be  applied  there.  Dr.  Copland  thinks  that,  for  town  prac- 
tice, blood-letting  by  cupping  between  the  shoulders  or  to  the  nape 
of  the  neck,  or  leeches  to  the  top  of  the  sternum,  is  preferable  to 
venesection ;  and  he  states  that  the  loss  of  little  more  than  an  ounce 
or  an  ounce  and  a  half  of  blood  for  each  year  of  the  patient's  age 
can  well  be  borne,  whilst  the  nausea  from  the  emetic  continues. 
M.  Guersent  recommends  the  bleeding  before  the  emetic,  for  which 
10 
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he  prefers  ipecacuanha.  As  it  appears  to  be  a  great  object  to  re- 
duce the  inflammatory  action  without  an  excessive  loss  of  blood, 
and  as  blood-letting  alone  is  rarely  sufficient  to  cure  croup,  the 
plan  recommended  by  Dr.  Cheyne  is  to  be  preferred ;  but  we  think 
with  Dr.  Copland,  Goelis,  and  other  writers,  that  local  bleeding 
will  generally  be  sufficient  in  young  children,  and  all  that' are  not 
plethoric. 

In  the  second  stage,  when  the  symptoms  are  fully  developed, 
and  the  stridulous  dyspnoea  permanent,  blood-letting  is  less  effec- 
tual, and  not  so  well  borne :  it  can,  therefore,  only  be  used  at  the  ear- 
lier period  of  this  stage,  and  then  with  caution :  the  albuminous  effu- 
sion having  then  taken  place,  which  blood-letting  will  not  remove, 
our  endeavours  must  be  also  directed  to  fulfil  the  second  and  third 
indications ;  and  these  are,  in  the  first  instance,  still  best  pursued 
by  remedies  called  antiphlogistic.  Of  these,  the  most  powerful 
are  antimonial  and  mercurial  medicines.  Dr.  Cheyne  first  recom- 
mended tartar  emetic  in  1801 ;  and  stated,  in  1832,  that  he  had 
found  no  other  remedy  worthy  of  confidence  in  the  second  stage 
of  croup.  The  dose  is  from  a  quarter  of  a  grain  to  half  a  grain 
repeated  every  half  hour  or  hour,  until  it  induces  sickness ;  and 
then  hourly  whilst  the  inflammatory  symptoms  continue,  as  long 
as  the  strength  of  the  patient  will  admit.  Dr.  Stokes  and  Mr. 
Porter  follow  Dr.  Cheyne  in  recommending  this  remedy  as  the 
chief  one  in  croup :  the  former  places  it  above  blood-letting. 

The  late  Professor  Hamilton,  of  Edinburgh,  J.  P.  Frank,  Mi- 
chaelis  and  others,  depend  chiefly  on  calomel  in  large  doses,  as 
first  recommended  by  Dr.  Rush,  of  Philadelphia.  The  long  and 
extensive  experience  of  the  former  physician  at  Edinburgh,  where 
the  disease  prevails  much,  entitles  his  advice  to  our  attention. 
He  recommends  larger  doses  to  be  given  and  repeated  at  intervals 
of  one  or  two  hours,  until  they  cause  dark  green  stools :  a  very 
large  quantity  is  sometimes  required  to  produce  this  effect,  relief 
generally  ensuing  on  their  appearance,  but  not  before.  The 
remedy  thus  given  sometimes  causes  great  exhaustion,  which  is 
to  be  counteracted  by  wine  or  other  stimulants.  After  venesec- 
tion and  an  emetic  in  the  first  instance,  Dr.  Hamilton  places 
implicit  confidence  in  calomel,  which  he  considers  to  have  a 
specific  operation,  and  not  that  of  a  purgative  or  derivative 
merely.  We  have  found  this  remedy  a  most  valuable  one,  espe- 
cially in  the  less  sthenic  and  more  spasmodic  form  of  the  disease; 
but  we  do  not  consider  its  operation  to  be  different  from  that  in 
other  diseases  of  children,  such  as  pneumonia  and  hydrocephalus, 
in  which,  as  soon  as  it  affects  the  system,  it  causes  copious  spi- 
nach-like evacuations.  It  probably  acts  both  by  derivation  and 
by  diminishing  the  albuminous  contents  of  the  blood,  as  well  as 
by  the  peculiar  alterative  or  sorbefacient  operation  which  it  exerts 
in  inflammatory  diseases,  when  it  affects  the  system,  and  which  is 
visible  in  the  case  of  iritis.  In  all  severe  inflammatory  cases  we 
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confide  in  tartar  emetic,  and  calomel  used  conjointly,  rather  than 
on  either  separately. 

[8.  R. — Hydrarg.  Chlor.  mit.,  gr.  xv. 
Ant.  et  Potass.  Tart.,  gr.  ss. 
Div.  in  pulv.  vj. — M. 
Sig.   One  every  two  hours.] 

The  tartar  emetic  may  be  given  in  the  manner  recommended  by 
Dr.  Cheyne,  taking  care  to  watch  in  very  young  children  against 
the  symptoms  of  sudden  depression  that  sometimes  come  on  during 
its  use.  The  calomel  is  best  given  in  large  doses,  once,  twice, 
or  thrice  in  the  day,  so  that  it  may  act  freely  on  the  bowels. 
From  two  to  four  grains  for  children  below  the  age  of  two  years, 
and  from  four  to  twelve  grains  above  that  age,  according  to  the 
strength  of  the  subject,  and  the  violence  of  the  inflammation,  are 
more  effectual  than  smaller  doses  more  frequently  repeated.  If 
the  bowels  are  irritable,  a  minute  quantity  of  opium  in  Dover's 
powder,  or  in  the  Pulvis  Opiatus,  should  be  added ;  and  if  there 
has  been  diarrhrea,  the  hydrargyrum  cum  cretS  in  double  quan- 
tity may  be  substituted  for  the  calomel,  but  is  much  inferior  in 
antiphlogistic  power. 

[Jadelot  combines  the  tartar  emetic  with  senega,  squill  and 
ipecacuanha. 

9.  R.— Inf.  Senegas,  fgiv. 

Syr.  Ipecac.,  fgj. 

Ox.  Scillae,  f  3iij. 

Ant.  et  Potass.  Tart.,  gr.  iss. — M. 
Sig. — A  teaspoonful  every  ten  minutes.] 

Blisters  have  been  generally  recommended  immediately  after 
blood-letting ;  but  their  application  requires  caution,  particularly 
in  very  young  subjects,  in  whom  they  are  apt  to  cause  sloughing. 
In  such  cases,  silver  paper  or  gauze  moistened  with  oil  should  be 
placed  between  the  blister  and  the  skin,  and  the  blister  should 
not  be  left  on  for  more  than  three  or  four  hours.  The  nape  or 
side  of  the  neck  is  the  best  place  for  applying  them,  and  not  the 
throat,  for  this  is  too  near  the  inflamed  part.  In  consideration  of 
the  deep-seated  character  of  the  inflammation,  we  should  antici- 
pate a  more  effectual  result  from  counter-irritation  by  tartar 
emetic,  which  has  a  deeper  and  more  permanent  operation  than 
blisters.  The  sides  of  the  neck  should  be  rubbed  downwards 
with  a  brush  or  coarse  flannel  until  they  are  red,  and  then  with  a 
sponge  or  flannel  dipped  in  a  saturated  solution  of  tartar-emetic 
for  five  or  ten  minutes :  this  leaves  a  vivid  erythema,  which,  in  the 
course  of  a  few  hours,  forms  a  great  number  of  small  pustules, 
which  discharge  a  sero-purulent  fluid  for  several  days.  A  more 
speedy  mode  of  counter-irritation,  and  one  well  suited  to  the 
spasmodic  variety  of  croup,  might  probably  be  found  in  that  by 
strong  liquid  ammonia,  in  the  manner  described  by  Dr.  Johnson : 
he  found  that,  by  two  minutes'  application  of  lint  moistened  with 
this  liquid,  and  covered  with  a  wooden  pill-box,  or  a  wine-glass, 
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a  number  of  small  vesicles  were  produced ;  and  by  this  means  a 
suppurating  surface  could  be  quickly  obtained.  [Turpentine  is 
also  an  excellent  rubefacient — a  strip  of  flannel  saturated  with  the 
spirits  of  turpentine  may  be  placed  around  the  neck  and  main- 
tained there  for  ten  or  fifteen  minutes,  and  then  renewed  sub- 
sequently if  necessary.  The  application  of  a  saturated  tincture  of 
iodine  freely  over  the  throat,  has  been  recently  very  much  com- 
mended by  an  English  authority.] 

The  second  indication  to  procure  the  discharge  of  the  products 
of  inflammation  in  the  trachea,  is  to  be  attempted  through  the 
operation  of  emetics  and  expectorants.  The  tartar-emetic  before 
recommended  is  the  most  suitable  medicine  whilst  the  pulse 
retains  its  force  and  regularity ;  and  it  may  be  pushed  to  the 
extent  of  inducing  vomiting  two  or  three  times  in  the  day,  if  the 
hourly  doses  should  be  insufficient  to  have  this  effect ;  but  this 
must  not  be  done  without  caution  and  due  regard  to  the  strength 
of  the  patient.  When  the  inflammatory  symptoms  have  in  great 
measure  subsided,  and  the  continued  croupy  breathing  is  caused 
by  the  false  membrane  with  spasm,  a  less  debilitating  emetic,  such 
as  tincture  of  squills,  (f  3ss.  ad  f3j.)  with  sub-borate  of  soda  (gr.  x. 
ad  gr.  xx.)  in  warm  decoction  of  senna  or  infusion  of  chamomile, 
or  ipecacuanha  wine  (f3ij.  ad  flss.)  with  ammoniated  tincture  of 
valerian  (^Ixv.  ad  f  3ss.)  in  some  convenient  vehicle.  Looseness 
and  fluidity  of  the  secretion  of  the  air-tubes,  and  a  consequent 
facility  to  expectorate  it,  are  materially  promoted  by  alkaline 
medicines,  which  seem  to  possess  considerable  attenuant  power. 

[10.  R. — Aquas  Atnmon.,  f  3j. 
Four  drops  in  a  wine-glass  of  water  may  be  given  three  or  four  times  a  day. 

Dr.  Caspar  Morris,  a  practitioner  of  experience  in  this  city, 
places  much  confidence  in  them,  and  thinks  them  undoubtedly 
beneficial.]  Hence,  probably,  the  efficacy  of  warm  alkaline  baths, 
which  have  been  recommended  by  several  authors,  and  which 
are  useful  adjuvants  to  the  other  remedies  both  in  the  early  and 
later  stages  of  croup.  In  the  early  stage,  the  temperature  may  be 
about  92°;  but  when  the  inflammatory  stage  has  subsided,  it 
should  not  be  less  than  96° ;  and  this  heat  should  be  kept  up 
during  the  whole  time  of  immersion,  which  may  be  from  half  an 
hour  to  an  hour,  or  even  more,  if  it  afford  marked  relief.  It  has 
been  advised  by  some  writers  to  promote  expectoration  by  means 
of  inhalation  of  the  steam  of  hot  water,  rendered  stimulant  and 
antispasmodic  for  the  after  stages  by  additions  of  camphor,  aether 
and  ammonia.  The  application  of  these  remedies  is  not  easy  in 
young  subjects,  especially  when  the  breathing  is  already  so  em- 
barrassed ;  but  they  may  be  sometimes  advantageously  used,  par- 
ticularly in  the  more  spasmodic  cases,  by  holding  under  the 
patient's  mouth  a  jug  of  very  hot  water  with  the  medicines  added. 
[Sponging  the  throat  with  water  as  hot  as  can  be  borne  is  highly 
recommended  by  Dr.  Graves,  who  states  that  he  has  often  seen  it 
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arrest  threatening  symptoms.]  The  use  of  a  sternutatory,  in  form 
of  strong  snuff  gently  blown  into  the  nostrils,  has  also  been  found 
to  aid  the  removal  of  the  albuminous  deposit  from  the  air-passages, 
and  in  a  measure  to  relieve  the  symptoms. 

We  have  already  mentioned  some  of  the  means  calculated  to 
diminish  the  spasm  which  so  commonly  adds  to  the  constriction 
of  the  air-passages ;  and  when,  from  the  more  remittent  character 
of  the  croupy  breathing,  this  spasm  seems  to  be  a  chief  cause  of 
the  difficult  breathing,  besides  emetics,  which  are  the  most  effec- 
tual, antispasmodics,  assafoetida,  aether,  musk,  camphor,  and 
opium,  may  be  employed  with  some  benefit ;  but  they  must  be 
given  with  caution,  and  still  in  combination  with  calomel  and 
ipecacuanha.  Counter-irritation  of  the  sides  of  the  neck,  by 
means  of  flannel  wetted  with  oil  of  turpentine  and  sether,  or  even 
the  strong  liquor  ammonias,  and  covered  with  oiled  silk,  or  a  glass 
vessel  inverted  over  it,  to  prevent  evaporation,  is  a  powerful 
means  of  relaxing  spasm,  and  one  that  causes  less  risk  than  inter- 
nal stimulants. 

In  the  last  stage  of  croup,  when  the  inflammatory  symptoms 
have  given  place  to  those  of  prostration  and  collapse,  the  effects 
of  unsubdued  disease  and  of  the  unsuccessful  lowering  treatment, 
the  only  resource  is  in  stimulants  and  cordials,  by  which  the 
powers  of  life  may  perchance  be  excited  until  the  respiration  be 
restored  to  a  better  state.  Dr.  Cheyne  remarks,  that  this  is  "  a 
time  when  we  may  with  advantage  lay  aside  all  lowering  reme- 
dies, and  give  burnt  brandy  and  ammonia,  to  which  may  be  added 
calomel  with  a  minute  quantity  of  opium,  and  the  application  of 
spirit  fomentations  to  the  surface.  Gasping,  failure  of  the  pulse,  a 
pallid  or  livid  and  clay-cold  surface,  show  that  our  only  faint  hope 
is  in  cordials :  it  must  be  admitted,  however,  that  a  clear  disco- 
very of  the  point  at  which  this  change  of  treatment  ought  to  take 
place,  is  the  reward  of  clinical  experience  alone,  and  cannot  be 
made  in  the  closet."  (Cyc.  Pract.  Med.,  art.  CROUP.) 

[The  stimulant  expectorants  must  now  be  resorted  to  ;  of  these 
a  strong  decoction  of  senega,  or  the  syrup  of  senega,  and  the  aro- 
matic spirits  of  ammonia,  are  the  best.  Musk,  in  doses  of  from 
ten  to  twenty  grains,  has  been  loudly  extolled  in  this  stage  of  the 
disease.  Assafoetida,  given  by  the  mouth  or  in  enema,  is  highly 
spoken  of  by  some  of  the  French  writers.] 

It  is  unnecessary  to  dwell  on  the  modifications  in  the  treatment 
required  in  the  varieties  of  the  disease  which  have  been  noticed ; 
they  will  be  suggested  by  the  character  of  the  symptoms.  Thus, 
cases  of  the  asthenic  form  of  croup  will  ill  bear  blood-letting, 
and,  should  the  disease  be  unsubdued,  may  very  soon  require  the 
exhibition  of  stimulants  in  addition  to  the  other  remedies.  Both 
in  it,  and  in  the  catarrhal  varieties,  blisters  are  more  beneficial 
than  in  the  sthenic  form.  In  catarrhal  croup,  also,  purgatives  are 
useful  throughout  the  disease  ;  and  they  do  not,  as  in  the  bron- 
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chitis  of  adults,  tend  in  any  degree  to  check  the  expectoration. 
The  expediency  of  using  antispasmodics,  in  the  more  spasmodic 
form,  has  been  already  adverted  to. 

It  is  not  necessary  to  discuss  the  question  of  the  propriety  of 
resorting  to  tracheotomy  in  croup  ;  as  it  has  been  decisively  nega- 
tived by  Dr.  Cheyne,  Mr.  Porter,  and  other  of  the  best  authorities. 
The  trachea  of  young  subjects  is  so  small,  vascular,  and  difficult 
to  open,  and,  above  all,  the  obstructing  matter  of  croup  so  fre- 
quently extends  into  the  bronchi,  or  cannot  be  dislodged,  even 
from  the  trachea,  through  an  incision,  that  the  dangers  are  many, 
and  the  chances  of  success  so  few,  that  in  general  it  can  scarcely 
be  said  that  the  performance  of  the  operation  is  justifiable.* 

The  subjects  of  croup  are  very  liable  to  a  relapse  during  their 
recovery  from  the  disease.  The  increased  vascularity  of  the  sub- 
mucous  tissue,  and  the  augmented  irritability  of  the  muscular 
fibres  of  the  trachea  and  larynx,  may  continue,  although  not  to 
sufficient  extent,  to  cause  croupy  symptoms ;  but  whilst  this  is  the 
case,  slight  exposure  to  cold,  the  too  early  use  of  animal  or  stimu- 
lating food,*"or  the  hasty  suppression  of  a  free  action  of  the  bowels, 
or  of  a  discharge  from  a  blistered  surface  established  for  the  cure, 
may  excite  the  inflammation  afresh,  and  bring  back  the  stridulous 
breathing.  In  these  relapses,  the  disease  has  commonly  more  of 
a  spasmodic  character  than  in  the  first  instance,  the  phlogistic 
condition  of  the  body  having  been  reduced  by  the  previous  treat- 
ment. It  is  of  great  importance  to  watch  patients  during  their 
recovery,  and  to  guard  against  the  recurrence  of  the  disease,  by 
continuing  to  give  occasional  moderate  doses  of  mercurial  pur- 
gatives, and  an  expectorant  mixture  with  an  alkali ;  and  to  main- 
tain some  degree  of  counter-irritation  in  the  vicinity  of  the  neck, 
by  means  of  tartar-emetic  solution  or  an  ammoniated  liniment. 
Even  after  apparent  recovery,  the  child  should  be  kept  warmly 
clothed,  and  not  be  permitted  to  venture  out  of  doors,  until  the 
season  becomes  mild,  and  there  is  no  easterly  wind.  [The  daily 
use  of  the  warm  bath,  and  daily  exercise  in  the  open  air,  during 
mild  dry  weather,  should  never  be  neglected  in  convalescence, 
according  to  Dr.  Condie.]  It  may  often  be  requisite  to  remove  to 
a  warmer  climate,  especially  to  a  southern  or  western  coast. 
When  the  season  is  warm,  however,  and  the  complaint  entirely 
gone,  relaxing  heat  is  to  be  avoided  ;  the  throat  and  chest  should 
be  daily  sponged  freely  with  vinegar  or  salt  and  water,  and  after- 
wards the  whole  body  well  rubbed  with  a  coarse  towel. 

[TRACHEOTOMY  IN  CROUP. 
A  very  valuable  communication  on  the  subject  of  Tracheotomy, 

[*  The  operation  of  tracheotomy  has  lately  been  performed  in  croup  by  Dr. 
Scoutetten,  of  Strasbourg,  on  his  own  child,  at  the  early  age  of  six.  weeks,  with 
entire  success.] 
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by  Professor  Trousseau,  is  appended  to  the  article  Croup  in  the 
recent  work  of  MM.  Rilliet  and  Barthez  on  the  Diseases  of  Children. 
The  special  attention  which  Dr.  Trousseau  has  paid  to  this  ope- 
ration,— (he  having  performed  it  himself  one  hundred  and  twenty- 
one  times  (Dec.  1842), — renders  his  paper  one  of  high  authority, 
and  a  translation  of  it  is  here  offered  to  the  reader. 

11  When,  in  spite  of  the  treatment  which  we  have  been  led  to 
consider  as  the  most  efficacious,  we  find  the  disease  has  invaded 
the  larynx,  and  that  the  caliber  of  the  air-passages  is  becoming 
diminished,  a  surgical  operation  is  our  only  resource.  Should 
we  before  performing  it  wait  until  the  patient  is  at  the  point  of 
death,  or  should  we  undertake  it  when  the  symptoms  indicate 
pretty  surely  that  death  must  ensue  ?  To  answer  this  question  we 
must  ascertain  the  real  danger  of  the  operation  apart  from  the  dis- 
ease for  which  it  is  performed,  and  also  examine  into  the  chances 
of  cure  which  confirmed  croup  presents.  Tracheotomy  and  laryn- 
gotomy,  performed  for  the  purpose  of  extracting  foreign  bodies 
from  the  air-passages,  are  rarely  followed  by  fatal  accidents.  The 
operation  in  itself,  then,  is  not  dangerous ;  but,  unhappily,  it  is 
common  enough  to  see  die,  during  the  first  few  days  after  the  opera- 
tion, those  who  previously  had  suffered  from  chronic  inflammation 
of  the  larynx  or  trachea;  but  such  cases  are  complicated.  When 
tracheotomy  is  performed  on  a  patient  suffering  under  chronic 
laryngitis,  one  generally  waits  until  the  asphyxia  is  imminent,  and 
it  is  natural  to  think  that  the  impediment  to  hematosis,  the  pul- 
monary engorgement,  the  passive  congestion  of  the  brain  observed 
during  the  previous  days,  are  not  without  their  influence  on  the 
production  and  aggravation  of  the  pulmonary  accidents  to  which 
succumb  those  on  whom  tracheotomy  has  been  performed.  These 
results  demonstrate  not  that  tracheotomy  is  dangerous,  absolutely 
speaking,  but  that  it  can  become  so,  when,  before  performing  it, 
the  phenomena  of  asphyxia  have  existed  for  some  time.  Conse- 
quently, it  is  necessary,  in  croup,  to  operate  as  soon  as  possible,  after 
it  has  been  determined  that  death  is  inevitable.  Numerous  objec- 
tions have  been  made  to  this  proposition ;  one  only  is  worthy  of 
attention.  It  is  said  that  confirmed  croup  is  sometimes  cured, 
and  that  consequently  it  is  culpable  to  perform  an  operation  when 
death  is  not  inevitable.  If  laryngeal  diphtheritis  has  been  pre- 
ceded, and  is  still  accompanied  by  pharyngeal  diphtheritis;  if  the 
child  has  already  experienced  several  paroxysms  of  suffocation, 
and  if,  in  the  interval  of  these  paroxysms,  the  respiration  remains 
whistling,  metallic,  and  difficult,  death  will  nearly  inevitably 
occur,  whatever  [medical]  treatment  is  opposed  to  the  disease. 
If,  then,  we  establish  as  a  law  to  operate  as  soon  as  possible,  we 
do  not  understand  by  that,  that  the  trachea  is  to  be  opened  at  the 
first  sign  of  acute  inflammation  of  the  larynx,  but  that  it  ought  to 
be  done  so  soon  as  we  are  assured  of  the  existence  of  false  mem- 
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branes  in  the  larynx.  By  performing  tracheotomy  early,  the 
chances  of  success  are  singularly  augmented.  1.  The  blood  has 
not  yet  been  modified  by  the  asphyxia,  nor  have  pulmonic  en- 
gorgement and  cerebral  congestion  taken  place.  2.  The  false 
membranes  have  extended  less  deeply,  and  the  treatment  that  will 
be  employed  against  their  further  extension  into  the  bronchi  will 
probably  be  more  efficacious.  If  it  be  necessary  to  perform  the 
operation  early  upon  infants,  it  is  still  more  so  in  those  approach- 
ing adolescence,  and  in  adults ;  because,  in  these  last,  the  larynx 
being  larger,  the  extreme  phenomena  of  asphyxia  show  themselves 
much  later,  and  when  they  appear,  the  false  membranes  have, 
already,  in  the  greater  number  of  cases,  invaded  the  branches  of 
the  bronchial  tree.  This  explains  why  tracheotomy,  thus  far,  when 
performed  on  adolescents  or  adults,  in  cases  of  croup,  has  not 
been  followed  by  success.  So  soon,  therefore,  as  we  are  certain 
that  false  membranes  exist  in  the  larynx,  we  should  perform  tra- 
cheotomy. 

"  Having  decided  on  the  operation,  should  it  be  tracheotomy  or 
laryngotomy?  Those  who  advocate  simplicity  in  an  operation 
prefer  laryngotomy,  and  for  the  following  reasons,  viz:  fewer 
parts  are  involved ;  there  are  fewer  veins ;  the  air-tube  is  more 
superficial,  (an  inappreciable  advantage  in  children  whose  neck  is 
short  and  large  ;)  and  there  is  no  risk  of  wounding  the  innominata 
or  the  left  primitive  carotid,  which,  in  certain  anormal  dispositions, 
cross  the  trachea.  These  considerations  are  not  without  some 
value.  Laryngotomy  is  doubtless  more  easy.  As  to  the  immediate 
dangers  of  tracheotomy  compared  with  those  of  laryngotomy,  I  do 
not  know  how  to  compare  them,  for  having  practised  one  hun- 
dred and  twenty-one  times  tracheotomy,  I  have  never  had  imme- 
diate accidents  to  occur,  except  in  the  case  of  one  adult,  who 
died  of  syncope  the  moment  after  I  made  the  first  incision  into  the 
skin.  No  doubt  it  may  happen  that  I  will  encounter  some  arte- 
rial anomaly,  but  as  I  make  it  a  duty  to  operate  with  great  slow- 
ness, and  never  to  make  a  cut  with  the  bistoury  without  being 
directed  by  the  finger  and  eye,  I  am  persuaded  that  I  should 
avoid  the  left  carotid  even  when  it  arises  from  the  innominata 
and  crosses  the  superior  part  of  the  trachea.  As  to  the  innominata, 
I  have  several  times  had  it  beneath  the  edge  of  my  bistoury,  but 
by  inclining  to  the  left  my  section,  and  by  pushing  it  aside  with 
my  finger  and  the  blunt  hook,  I  have  finished,  without  acci- 
dent or  fear,  the  operation  so  perilous  in  appearance.  Those 
surgeons  who  pride  themselves  on  operating  with  marvellous 
quickness,  and  who  plunge  the  bistoury  boldly  into  the  trachea, 
and  divide  it  from  below  upwards  as  soon  as  they  have  made  the 
incision  of  the  integuments,  will  finish  by  deploring  this  useless 
and  imprudent  celerity,  when  they  find  beneath  the  cutting  edge 
of  their  scalpel,  vessels  which  are  so  easily  avoided,  when  one 
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holds  more  to  operating  slowly  than  operating  quickly.  Along- 
side of  these  advantages  of  laryngotomy,  advantages  which  have 
not  any  great  value,  let  us  attempt  to  state  the  inconveniences. 
In  the  case  of  croup,  the  introduction  of  a  permanent  canula  is  an 
indispensable  condition.  This  canula  ought  to  be  very  large,  and 
ought  to  remain  six  days  at  least,  and  sometimes  even  fifty. 
The  canula  is  placed  below  the  thyroid  cartilage,  traverses  the 
crico-thyroidean  membrane,  and  is  between  the  lips  of  the  divided 
crico-thyroid  cartilage.  At  the  point  of  contact  of  the  canula  with 
the  wound,  there  follows  violent  inflammation  from  purulent  infil- 
tration, which,  after  tracheotomy,  produces  nearly  constantly  the 
denudation  and  necrosis  of  the  cartilages  which  are  near  the  lips 
of  the  wound  of  the  trachea.  The  same  thing  happens  after 
laryngotomy  to  the  cricoid  and  thyroid  cartilages ;  and  whilst  in 
the  trachea,  it  causes  no  kind  of  accident,  because  the  elimination 
of  the  necrosed  products  is  easily,  and  without  appreciable  stric- 
ture of  the  ae'rian  tube,  it  becomes,  on  the  contrary,  in  the  larynx, 
the  cause  of  the  most  serious  accidents;  for  the  croup  being 
cured,  necrosis  of  the  thyroid  and  cricoid  cartilages  follows. 
The  enucleation  of  the  necrosed  portions  is  accompanied  with 
chronic  inflammation  and  suppuration,  and  it  is  to  be  feared, 
either  that  the  larynx  will  remain  always  deformed,  or  that  the 
tumefaction  of  the  laryngeal  mucous  membrane  will  produce  suf- 
focation as  severe  as  that  of  croup ;  or  that  the  voice  will  remain 
always  compromised.  These  considerations  alone  are  sufficient 
to  cause  us  to  reject  laryngotomy  in  cases  of  croup.  There  is 
another,  which  though  of  less  value,  does  not  the  less  merit  being 
noticed,  viz:  that  in  tracheotomy  you  open  the  air-tube  much 
lower  down,  and  at  a  point  which  the  false  membranes  have 
not  yet  reached,  or  at  least  where  they  should  arrive  at  a  later 
period ;  so  that  by  opening  the  trachea  we  have  a  better  chance 
of  being  able  to  prevent,  by  appropriate  treatment,  the  extension 
of  the  disease  to  the  bronchi. 

"  Having  decided  on  tracheotomy,  how  should  it  be  performed  ? 

"  The  child  being  laid  on  the  table,  a  rolled  pillow  is  placed  on 
the  back  of  the  neck,  so  as  to  make  the  anterior  portion  of  the 
neck  quite  prominent,  which  is  very  essential.  The  surgeon, 
aided  by  at  least  three  assistants,  rapidly  incises  the  skin,  and 
then  penetrates  slowly  to  the  trachea,  exposes  several  rings, 
and  divides  it  freely.  The  veins  should  be  as  much  as  possible 
avoided ;  if  this  cannot  be  done,  they  should  be  freely  cut,  and  the 
operation  continued  without  tying  them ;  the  haemorrhage  always 
stopping  on  the  introduction  of  the  canula.  So  soon  as  the  trachea 
is  opened,  it  is  necessary  to  introduce  the  two  branches  of  a  dila- 
tor, (fig.  9,)  raise  quickly  the  infant,  and  wait  some  moments 
until  the  respiration  is  entirely  re-established,  and  the  haemorrhage 
arrested.  If,  in  spite  of  the  opening  into  the  trachea,  the  child 
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remains  in  a  state  of  asphy- 
xia or  syncope,  cold  water 
should  be  dashed  on  the 
face,  or  the  plumed  extre- 
mity of  a  pen  should  be 
introduced  into  the  trachea, 
and  by  these  means  the  con- 
traction of  the  inspiratory 
muscles  excited.  If  there  is 
much  dyspnoea,  you  inject 
into  the  trachea  cold  water, 
and  pencil  the  mucous  mem- 
brane rapidly  with  a  mop, 
made  of  a  small  sponge  at- 
tached to  the  extremity  of  a 
piece  of  extremely  flexible 
whalebone.  This  manoeu- 
vre, which  is  repeated 
once  or  twice,  has  for  its 
object  the  expulsion  of 
the  blood  and  false  mem- 
branes which  may  exist  in 
the  trachea  and  bronchi. 

"  I  have  just  laid  it  down 
as  a  law,  that  the  veins 
should  be  avoided  if  possi- 
ble, and  never  tied.  This 
recommendation  does  not 
meet  the  approbation  of  all 

surgeons,  and  I  wish  to  justify,  in  a  few  words,  the  practice 
which  M.  Bretonneau  and  -myself  have  constantly  followed.  If 
you  divide  slowly  and  successively  the  tissues  which  lie  between 
the  skin  and  the  trachea,  you  perceive  in  each  inspiratory  move- 
ment the  thyroid  veins  swell  in  the  wound.  When  they  are 
situated  on  the  sides  of  the  incision,  you  proceed ;  but  if  they  are 
beneath  the  instrument,  you  push  them  aside  by  the  blunt  hook, 
which  is  done  without  difficulty.  Sometimes,  however,  the  thy- 
roid veins  of  the  two  sides  anastomose,  and  form  loops  or  bridges, 
which  are  placed  before  and  over  the  trachea;  in  such  cases,  we 
must  decide  to  divide  them.  Much  blood  generally  flows,  which 
most  often  can  be  arrested  by  pressure  with  the  finger  of  the  ope- 
rator and  that  of  his  assistant.  You  continue  to  cut,  directing  your 
scalpel  on  the  nail  of  the  index  finger,  which  is  in  the  wound, 
being  careful  to  sponge  often,  and  in  this  manner  you  reach  the 
trachea ;  you  rapidly  open  it,  and  introduce  the  dilator ;  and 
the  haemorrhage  instantly  stops.  Having  now,  (June,  1842,)  per- 
formed this  operation  one  hundred  and  twenty-one  times,  I  have 
never  had  occasion  to  tie  the  veins  once.  MM.  Bretonneau, 


Dilator  of  M.  Trousssau. 
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A.  Berard  and  Guersent,  jr.,  who  had  frequently  performed  the  ope- 
ration, agree  with  me.  Consequently,  I  establish  this  as  a  precept. 
The  ligature,  moreover,  is  not  without  risk  of  producing  phlebitis, 
so  dangerous  in  this  part  of  the  body,  besides  rendering  very  tedi- 
ous an  operation  which  is  often  practised  under  urgent  circum- 
stances when  there  is  no  time  to  lose. 

"ACCIDENTS  DURING  THE  OPERATION. — The  accidents  which  occur 
during  the  operation,  are — 1st.  Hemorrhage,  which,  as  has  been 
seen,  is  rare  and  not  serious.  If  it  is  necessary  to  cut  a  large 
number  of  thyroid  veins,  and  if  the  blood  flows  freely,  you  should 
fix  the  trachea  between  the  cubital  border  of  the  indicator  and 
the  radial  border  of  the  medius,  thrust  as  deep  as  the  vertebral 
column,  and  incise  the  trachea  neatly  and  rapidly  from  below 
upwards,  and  at  the  same  instant  introduce  the  dilator,  and  the 
haemorrhage  will  cease.  I  do  not  speak  here  of  the  haemorrhage 
that  might  occur  from  the  section  of  a  thyroid  artery,  or  even  of 
the  arteria  innominata ;  in  such  cases  it  is  evident,  to  save  the 
patient's  life,  that  it  will  be  necessary  to  tie  the  cut  vessels  before 
proceeding  further.  I  do  not  know  that  this  misfortune  has  ever 
happened,  but  many  times  I  have  felt  beneath  the  index  finger  the 
innominata,  which  I  certainly  should  have  divided,  if  I  had  heed- 
lessly carried  my  bistoury  into  the  inferior  commissure  of  the  wound. 

"I  have  seen  one  patient  die  of  convulsions  during  the  ope- 
ration. It  was  a  man  of  fifty-two  years  of  age  that  I  operated 
on  at  the  Hotel-Dieu  for  a  laryngeal  affection  which  caused  great 
difficulty  of  breathing.  The  patient,  instead  of  lying  down,  was 
seated  in  an  arm-chair,  which  was  a  great  oversight  on  my  part. 
I  had  hardly  cut  the  skin  before  an  epileptic  convulsion  occurred  ; 
I  was  imprudent  enough  to  continue,  and  before  I  had  reached 
the  deep-seated  cervical  aponeuroses,  a  second  convulsion  took 
place,  which  was  instantly  followed  by  death.  I  placed  the 
patient  on  a  bed ;  I  opened  the  trachea,  and  introduced  a 
canula,  but  the  blood  from  the  divided  vessels  flowed  into  the 
trachea  and  remained  unexpelled,  and  nothing  would  reanimate 
the  patient,  who  was,  perhaps,  the  victim  of  my  inexperience. 

"  I  have  several  times  seen  asphyxia  occur  and  the  respiration 
cease  during  the  operation ;  the  patient  being  in  a  state  of  appa- 
rent death.  In  such  cases  I  terminated  as  speedily  as  possible  the 
operation,  and  introduced  the  canula ;  then  placing  the  patient  on 
his  side,  if  the  blood  flowed  into  the  trachea,  or  if  not,  on  his 
back,  I  made  alternate  pressure  on  the  chest  and  abdomen,  which 
expelled  the  air  from  the  chest  and  caused  its  re-entrance,  and 
all  my  patients  revived. 

"  Syncope  is  a  much  more  common  accident.  It  ordinarily 
occurs  immediately  after  the  operation ;  at  the  moment  when  the 
respiration  becomes  free  the  cerebral  congestion  suddenly  ceases. 
I  once  saw  it  last  nearly  an  hour ;  I  never  saw  it  fatal.  I  gene- 
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rally  throw  cold  water  in  the  face,  and  inject  a  few  drops  into  the 
trachea,  and  sponge  it  quickly;  at  the  same  time  I  make  the 
patient  lie  flat. 

"With  regard  to  the  introduction  of  blood  into  the  trachea,  of 
which  so  much  has  been  said,  I  have  never  seen  this  accident  at 
all  serious,  provided  you  use  immediately  a  dilator,  which  will 
maintain  open  the  lips  of  the  trachea,  or,  that  by  some  means,  a 
large  canula  is  immediately  introduced  ;  for  if,  after  having  opened 
the  trachea,  the  surgeon  is  awkward,  and  is  unable  to  introduce 
the  canula,  at  each  inspiration  blood  will  be  sucked  into  the 
trachea,  and  as  air  cannot  penetrate  at  the  same  time,  almost 
immediate  asphyxia  will  be  the  consequence ;  add  to  which  the 
haemorrhage,  which  continues  on  account  of  the  impeded  respira- 
tion. If,  on  the  contrary,  a  dilator  maintains  the  wound  in  the 
trachea  open,  the  air  will  penetrate  with  facility,  expel  promptly 
the  little  blood  which  has  been  introduced,  and  the  return  of 
respiration  will  cause  the  haemorrhage  to  cease,  and  blood  will 
no  longer  flow  into  the  air-tube.  If  by  chance  some  blood  should 
still  escape  into  the  bronchi,  the  patient  can  disembarrass  him- 
self of  it,  or  a  few  spongings  will  suffice  to  aid  its  expulsion,  if 
this  is  difficult. 

"  Ordinarily  the  respiration  becomes  very  easy  immediately  after 
the  operation  ;  if  it  remains  embarrassed,  it  is  because  some  clots 
of  blood  or  false  membranes  fill  the  larger  bronchi.  If  clots  of 
blood,  it  suffices,  whilst  the  trachea  is  kept  open  by  the  aid  of  a 
dilator,  or  even  after  the  introduction  of  the  canula,  to  inject 
two  or  three  times  cold  water  into  the  bronchi  and  sponge  them. 
When  there  are  false  membranes  in  the  trachea,  the  dilator  must 
remain  in  the  wound  until  they  are  expelled,  and  their  expulsion 
must  be  facilitated  by  injections  of  cold  water  into  the  bronchi, 
and  repeated  spongings.  Sometimes,  however,  in  spite  of  these 
means,  the  false  membranes  remain  attached  to  the  bronchi,  whilst 
their  superior  parts  are  free.  In  such  cases  you  may  sometimes 
be  able  to  seize  them  with  a  forceps  between  the  lips  of  the  wound, 
and  by  slight  traction  disengage  them.  If  the  child  is  vigorous, 
if  he  has  energetically  expelled  the  false  membranes  in  the  air- 
tubes,  and  if,  after  the  operation,  the  respiration  is  easy,  before 
introducing  the  canula,  you  should  inject  into  the  trachea,  two  or 
three  times,  fifteen  to  twenty  drops  of  a  solution  of  the  nitrate  of 
silver,  (grs.  v  to  f3j.  of  distilled  water),  or,  if  there  is  reason  to 
believe  that  the  larynx  alone  is  the  seat  of  the  diphtheritis,  you 
pass  the  sponge  only  over  the  trachea,  moistened  with  a  concen- 
trated solution  (iv  gr.  of  nitrate  of  silver  to  aq.  f3j.)  The  ca- 
nula is  then  introduced.  In  those  cases  of  croup  where  the 
operation  has  been  deferred  to  the  latest  period,  the  canula  must 
be  introduced  immediately,  and  you  must  be  content  to  inject  a 
few  drops  of  cold  water,  and  sponge  rapidly,  returning  later  to 
the  application  of  the  caustic  solutions. 
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The  large,  curved  canula  of  Bretonneau,  (fig.  10), 
the  bivalved  canula  of  Gendrin,  (fig.  11),  appear  to  me  preferable 


Fig.  10. 


Fig.  11. 


Canuia  of  M.  Bretonneau,  composed  of  three 
parts ;  two  form  the  external  tube  into  which  a 
third  is  introduced. 


Canula  of  M.  Gendrin,  composed  of  two 
plates,  which  are  separated  by  means  of  a 
vice  which  passes  through  the  above. 


to  any  others  that  have  been  invented.  But  for  infants,  children 
about  the  age  of  puberty,  and  for  adults,  the  double  concentric  canula 
must  be  chosen  (fig.  12.)  The  canula  ought  to  be  long  enough,  so 
that  when  it  is  introduced  immediately  after  the  operation,  it  will 
penetrate  into  the  trachea  by  one-fourth  of  an  inch.  This  condition 
is  indispensable,  for  on  the  second  day  after  the  operation,  the  tume- 
faction of  the  skin  and  of  the  tissues  interested  in  the  operation 
will  be  such  as  hardly  to  permit  the  canula  penetrating  from  two  to 
three  lines.  If  the  canula  is  not  long  enough,  it  is  thrown  out  of 
the  trachea  by  the  spells  of  coughing,  and  the  infant  might  be 
asphyxiated.  If  it  be  essential  to  have  the  canula  long  enough, 
how  much  more  necessary  is  it  to  have  it  wide.  For  infants  from 
six  months  to  two  years  the  diameter  of  the  tracheal  opening  of  the 
canula  ought  to  be  two  lines  and  a  half;  from  two  to  four,  three 
lines ;  from  four  to  six  years,  four  lines ;  from  six  to  ten  years, 
four  lines  and  a  half;  for  adolescents,  five  lines;  and  for  full 
grown  men,  seven  lines.  It  is 

necessary   to   withdraw    the  Fig.  12. 

canula  whenever  the  respira- 
tion is  embarrassed,  and  you 
have  reason  to  suppose  that 
the  embarrassment  is  seated 
in  the  tube.  In  general  it 
suffices  to  change  the  canula 
twice  in  twenty-four  hours. 
The  expulsion  of  false  mem- 
branes which  block  up  the 
passage,  and  the  abundance  of 


Large-sized  ordinary  canula  for  an  adult.  (Trous- 
seau.) 
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mucosities,  may  require  its  removal  more  frequently.  When  in 
place  of  a  single  canula,  one  with  two  tubes  is  employed,  it  will 
be  necessary  every  three  hours  to  withdraw  the  inner  tube,  and 
immediately  replace  it ;  this  manoeuvre  is  easily  executed,  without 
the  patient's  knowledge,  and  renders  impossible,  under  ordinary 
circumstances,  the  obliteration  of  the  artificial  tube.  During  the 
first  two  or  three  days,  in  withdrawing  the  canula,  the  wound  of 
the  trachea  closes  almost  immediately,  and  completely  enough  to 
produce  symptoms  of  asphyxia  ;  hence  it  is  necessary  to  introduce 
immediately  either  another  canula  or  a  dilator,  and  even  the  dila- 
tor is  very  useful  when  you  introduce  a  canula,  at  the  moment  that 
you  remove  the  former ;  by  this  instrument  you  save  the  patient 
severe  pain.  The  instant  you  withdraw  the  canula  and  keep  open 
the  wound  of  the  trachea  by  means  of  the  dilator,  is  the  one  that 
should  be  chosen  to  touch  the  mucous  membrane  with  the  caustic 
solutions,  and  sponge  it  thoroughly.  At  the  end  of  two  or  three 
days  the  wound  in  the  trachea  remains  open  for  some  minutes 
after  the  removal  of  the  canula,  which  can  then  be  easily  replaced 
without  the  aid  of  the  dilator.  Towards  the  eighth  day  the  open- 
ing into  the  trachea  will  remain  open  for  an  hour,  and  later  it  will 
remain  so  for  a  day  or  even  longer.  When,  about  the  fortieth  or 
fiftieth  day,  the  disease  seems  to  approach  a  favourable  condition, 
it  is  as  well  to  allow  the  canula  to  become  somewhat  clogged 
with  mucosities,  in  order  that  the  air  may  displace  the  mucus  and 
the  false  membranes  in  the  larynx,  and  obtain  an  exit  through  the 
natural  passage  ;  and  you  may  thus  ascertain  the  degree  of  per- 
meability of  the  larynx.  This  is  even  more  important  than  the 
great  precept  in  tracheotomy  of  withdrawing  the  canula  as  soon 
as  possible.  If  you  discover  that  air  passes  through  the  larynx,  a 
new  canula  should  be  introduced,  which  you  stop  partially  by  a 
small  piece  of  cork.  For  a  few  minutes,  respiration  seems  easy, 
although  the  passage  for  the  air  should  be  insufficient,  but  soon 
the  respiration  becomes  anxious  and  the  child  dies  of  asphyxia  if 
you  do  not  remove  the  plug.  If  the  respiration  is  slightly  im- 
peded, you  leave  the  plug  in  the  canula,  and  the  efforts  of  cough- 
ing cause  the  expired  air  and  the  mucus  to  impinge  against  the 
larynx,  detach  the  false  membranes,  and  the  tube  becomes  much 
more  free.  You  daily  diminish  the  caliber  of  the  canula,  and  you 
remove  it  definitely,  when  the  patient  can  respire  completely,  the 
canula  remaining  closed.  So  soon  as  the  canula  is  removed,  you 
maintain  the  edges  of  the  wound  together  with  court  plaster;  this 
dressing  which  is  to  be  removed  two  or  three  times  a  day,  suffices 
in  the  greater  number  of  cases.  A  few  days  ordinarily  suffice  for 
the  wound  of  the  trachea  to  become  completely  closed  ;  the  solu- 
tion of  continuity  in  the  skin  and  deep-seated  tissues  alone  remain, 
which  are  speedily  cicatrized  and  leave  a  slight  cicatrix.  Once 
only  I  was  enabled  to  remove  the  canula  at  the  end  of  four  days ; 
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sometimes  from  the  sixth  to  eighth  day ;  ordinarily  from  the  tenth 
to  thirteenth  ;  once  on  the  forty-second  day ;  and  once  on  the  fifty- 
third  day.  When  no  accidents  supervene,  the  larynx  regains  its 
functions  from  the  fourth  to  the  thirteenth  day.  I  have  never  seen 
a  fistula  after  tracheotomy. 

"  OF  THE  TREATMENT  AFTER  THE  OPERATION. — For  some  phy- 
sicians, a  single  indication  occurs  in  a  child  in  the  last  period  of 
croup — perform  tracheotomy  to  introduce  a  canula.  For  me  tra- 
cheotomy is  a  means  to  ward  off  the  asphyxia  which  threatens  to 
kill  the  patient,  and  then  to  apply  directly  to  the  mucous  mem- 
brane of  the  trachea  and  bronchia  remedies  which  may  prevent 
the  reproduction  and  extension  of  the  false  membranes.  Many  of 
my  brethren  have  performed  tracheotomy  happily,  and  contented 
themselves  by  changing  often  the  canula,  and  occasionally  spong- 
ing ;  but  I  wished  to  ascertain  myself  the  real  influence  of  topical 
remedies.  I  treated  twenty  children  successively  without  employ- 
ing any  topical  medication,  and  the  results  were  so  deplorable,  that 
I  returned  to  the  applications  which  had  previously  so  well  suc- 
ceeded. The  topical  application  that  I  employ  is  that  of  M.  Bre- 
tonneau,  of  Tours,  and  is  as  follows.  Thus,  as  I  said  before,  if  the 
child  is  vigorous,  if  it  has  expelled  the  false  membranes  from  the 
air-passages  with  energy,  and  if,  after  the  operation,  the  respiration 
is  ivery  easy,  before  you  introduce  a  canula,  you  inject  into  the 
trachea,  three  or  four  times,  fifteen  or  twenty  drops  of  a  solution 
of  nit.  arg.  gr.  v  to  aq.  fgj.  This  application  is  repeated  four 
times  the  first  day,  three  times  the  second  and  third  days ;  once 
or  twice  the  fourth  day,  and  then  stop.  Concurrently  you 
sponge  the  passage  with  a  small  piece  of  sponge  fixed  to  the  ex- 
tremity of  a  very  flexible  rod  of  whalebone,  moistened  with  a 
concentrated  solution  of  the  nit.  arg.  gr.  xv  to  aq.  fsj,  if  you 
suppose  the  larynx  only  has  been  invaded.  This  sponging  is 
continued  for  the  same  length  of  time  that  the  instillations  are. 
If  the  cough  is  loose  and  expectoration  easy,  there  is  no  use  in 
instilling  water.  In  contrary  cases  you  instil  once  or  twice  every 
hour  eight  or  ten  drops  of  tepid  water,  which,  mingling  with  the 
mucosities,  soften  them  and  facilitate  their  rejection.  Water  must 
always  be  injected  after  the  solution  of  the  nitrate  of  silver,  to  soften 
mucus  which  may  have  been  coagulated.  These  injections  should 
be  made  several  times  an  hour;  when  the  inspiration  is  frequent 
or  serratic,  (imitative  of  a  saw-cutting  stone,)  they  should  be  done 
before  each  sponging.  It  is  necessary  to  sponge  wherever  the 
canula  or  the  trachea  becomes  embarrassed.  The  sponging  will  be 
rendered  more  efficacious  by  the  previous  instillation  of  water. 
If  a  valvular  sound  or  a  peculiar  whistling  is  heard  in  the  trachea, 
giving  rise  to  the  idea  of  floating  false  membranes,  it  will  be 
necessary  to  sponge  frequently  at  short  intervals,  until  the  false 
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membranes  are  detached  and  expelled.  The  sponging  will  never 
be  more  efficacious  than  when  it  is  made  at  the  moment  you  with- 
draw the  canula,  and  when  the  lips  of  the  wound  are  kept  open  by 
means  of  the  dilator.  The  sponging  is  more  necessary  as  the 
accidents  which  follow  the  operation  are  more  serious.  It  never 
causes  accidents ;  it  is  always  followed  by  great  calm  in  the  respi- 
ration, even  when  the  patient  is  at  his  last  moment,  and  the  spong- 
ing brings  away  neither  mucus  nor  false  membranes. 

"  With  this  method  of  treatment  carefully  pursued  by  M.  Breton- 
neau  and  myself,  the  success  has  not  been  very  brilliant ;  M.  Breton- 
neau  in  20  operations  has  saved  6  infants;  of  112  I  have  saved 
27.  M.  Le  Clerc,  of  Tours,  who  has  adopted  the  same  plan  of 
treatment,  was  successful  once  in  two  operations  ;  M.  Velpeau  twice 
in  ten  ;  M.  Petel,  of  Cateau-Cambresis,  who  followed  the  same 
plan,  was  successful  in  three  out  of  six  operations.  Thus  out  of  150 
operations,  39  were  successful — a  little  more  than  one-fourth.  I 
am  unable  to  give  any  exact  results  of  those  who  do  not  follow  my 
plan  of  treatment,  but  it  is  well  known  that  there  are  some  15  per- 
sons living  in  Paris  who  have  had  the  operation  of  tracheotomy 
performed  on  them,  by  MM.  Gerdy,  Robert,  Guersant  fils,  Boniface, 
Despres,  Blandin,  &c.,  in  which  our  plan  was  not  followed. 

"  I  shall  conclude  by  adding  several  propositions  relative  to 
certain  prognostic  signs  of  interest. 

"  1st.  If  the  commencement  of  the  disease  dates  several  days 
back;  if,  consequently,  the  croup  has  advanced  slowly,  whatever 
may  be  the  extent  of  the  false  membranes  in  the  trachea  and  in 
the  bronchi ;  the  children  either  recover  or  live  at  least  several 
days. 

"  2d.  But  if  the  disease  has  been  rapid,  even  although,  at  the 
time  of  the  operation,  we  ascertain  that  the  false  membranes  do 
not  extend  beyond  the  larynx,  the  children  die  very  quickly. 

"  3d.  If,  before  the  operation,  the  false  membranes  have  been 
extended  to  the  nose  ;  if  they  covered  the  blistered  surfaces  ;  if  the 
child  is  pale,  somewhat  bloated  without  having  taken  mercury,  or 
if  he  has  lost  much  blood ;  the  operation  has  little  chance  of 
success. 

"  4th.  If,  before  the  operation,  the  pulse  is  moderately  frequent, 
and  if,  after  it,  the  pulse  remains  calm,  hopes  may  be  entertained. 

"  5th.  If,  immediately  after  the  operation,  the  respiration  be- 
comes very  frequent,  the  child  either  not  coughing  at  all,  or  but 
very  little,  it  is  a  bad  sign. 

"  6th.  More  boys  than  girls  are  cured. 

"  7th.  Children  under  two  and  over  six  years  of  age  rarely 
recover. 

"  8th.  Cateris  paribus,  the  danger  is  the  greater,  the  more 
deeply  the  false  membranes  have  extended. 

"  9th.  If  the  child  is  subject  to  chronic  catarrhs,  and  if  he  had 
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been  suffering  from  a  cold  for  some  time  when  he  was  attacked 
with  croup,  tracheotomy  succeeds  better. 

"  10th.  Even  when  all  is  going  on  favourably,  great  frequency 
of  the  respiration  is  a  bad  sign. 

"  llth.  The  more  rapid  and  energetic  the  inflammation  is, 
which  attacks  the  wounds,  the  better  are  the  chances  of  cure  :  the 
sudden  sinking  of  the  wound  is  a  mortal  sign. 

"  12th.  There  is  never  any  thing  to  fear,  as  long  as  the  respira- 
tion is  silent  or  the  noise  is  only  occasioned  by  the  displacement 
of  mucosities ;  but  if  the  respiration  becomes  serratic,  that  is  to 
say,  is  attended  with  a  sound  resembling  that  of  a  saw  cutting 
stone,  death  is  certain. 

"  13th.  If  a  pneumonic  or  pleuritic  attack  supervenes,  it  is  no 
reason  to  despair  of  the  patient. 

"  14th.  Agitation  and  sleeplessness  are  bad  signs. 

"  15th.  If  the  wound  becomes  covered  with  false  membranes, 
if,  after  withdrawing  the  canula,  it  remains  gaping  for  a  long  time ; 
if,  after  having  entirely  cicatrized,  it  reopens  largely,  the  child  is 
in  danger. 

"  16th.  The  sooner  the  larynx  is  disembarrassed  after  the  opera- 
tion, the  sooner  may  we  remove  the  canula,  and  the  more  certain 
and  rapid  is  the  cure. 

"  17th.  If  the  croup  supervened  upon  rubeola,  scarlatina,  vari- 
ola or  pertussis,  although  there  is  not  ordinarily  any  connection 
between  the  malignant  angina  and  these  different  pyrexiae,  tra- 
cheotomy does  not  succeed. 

"  18th.  If,  the  third  day  after  the  tracheotomy,  the  expectora- 
tion becomes  mucous  and  catarrhal,  the  children  recover.  If  there 
is  none,  or  it  is  serous,  or  like  little  half-dried  pieces  of  gum- 
arabic,  they  die. 

"  19th.  If  the  patients  react  vigorously  against  the  injections 
of  water  or  of  the  nitrate  of  silver,  and  against  the  spongings-out, 
we  should  not  despair,  however  fatal  the  other  signs  may  be. 

u  20th.  Children  attacked  with  convulsions  die,  and  the  con- 
vulsions supervene  oftener  as  the  patients  are  younger,  and  as  they 
have  lost  more  blood  before  or  during  the  operation. 

U21st.  When,  after  the  tenth  day,  the  drinks  pass  almost 
entirely  from  the  pharynx  into  the  larynx  and  trachea,  even  if  they 
are  easily  rejected,  the  children  most  generally  die. 

"  22d.  The  increase  of  the  fever  after  the  fourth  day,  agitation, 
sinking  of  the  wound,  and  dryness  of  the  trachea,  frequency  of  the 
respiratory  movements  and  attempts  to  cough,  announce  the  inva- 
sion of  pneumonia,  which,  at  first  lobular,  becomes  sometimes 
pseudo-lobar,  and  should  be  treated  by  the  same  means  usually 
employed  against  the  pneumonia  of  children  :  we  should  exclude, 
however,  blisters  from  the  treatment,  because  they  too  often 
become  covered  with  false  membranes."] 
11 


162  DISEASES  OF  THE  LARYNX  AND  TRACHEA. 

SECTION  IV. 

LARYNGISMUS  STRIDULUS. 

OF  spasmodic  affections  of  the  larynx,  the  most  remarkable  is 
that  which  affects  infants,  and  has  been  called  Laryngismus  Stri- 
dulus — Asthma  Infantum — the  Crowing  Disease — Spasm  of  the 
Glottis — Spasmodic  Croup,  fyc. 

SYMPTOMS. — In  the  first  instance,  the  attacks  generally  come  on 
during  sleep  :  the  child  starts  suddenly,  and,  instead  of  crying  as 
usual,  struggles  for  breath,  the  face  becoming  flushed,  swollen, 
and  even  purple :  after  repeated  efforts  a  long  inspiration  takes 
place,  often  accompanied  with  a  hooping  or  crowing  noise,  and 
the  child  then  recovers  its  breath  and  voice,  and  generally  bursts 
into  a  fit  of  crying,  sometimes  remaining  dull  and  heavy  for  two 
or  three  hours  after.  [In  the  greater  part  of  the  observations 
collected  by  Jurine,  and  in  nearly  all  of  those  analyzed  by  MM. 
Rilliet  and  Barthez,  the  signs  of  commencing  coryza,  with  a 
little  fever,  and  sometimes  a  hoarse  cough,  preceded  the  attack.] 
These  attacks  are  apt  to  come  on  more  frequently  during  sleep, 
[about  eleven  o'clock  at  night]  and  whilst  the  child  is  awake, 
particularly  on  being  irritated,  or  too  suddenly  tossed  in  nursing, 
or  on  being  exposed  to  a  cold  wind.  The  infant  will  then 
throw  his  head  back,  and  struggle  for  breath,  recovering  it  with 
the  noisy  inspiration  before  described.  This  noise  is  not,  how- 
ever, constantly  observed,  and  depends  on  the  partial  opening 
of  the  rima  glottidis ;  in  some  cases,  it  is  opened  completely,  and 
there  is  no  crowing,  just  as  the  hooping  is  occasionally  absent  in 
pertussis.  In  the  intervals  there  may  be  no  disorder  of  the  breath- 
ing or  of  the  general  health,  but  more  commonly  it  attacks  children 
that  are  delicate  and  irritable  with  disordered  bowels.  It  is  apt 
to  occur  during  the  period  of  dentition  in  children  who  are  badly 
fed  and  much  confined  in  too  warm  or  ill-ventilated  rooms.  In 
severe  cases  it  may  return  several  times  in  the  day,  and  as  the  fits 
become  more  frequent,  they  last  longer,  sometimes  pass  into  gene- 
ral convulsions,  and  have  in  many  instances  proved  fatal. 

CAUSES  AND  ANATOMICAL  CHARACTERS. — According  to  Drs.  J. 
Clarke,  Cheyne,  and  Marsh,  this  affection  is  often  accompanied  with 
a  convulsive  contraction  of  the  hands  and  toes,  the  hands  being 
clenched  on  the  thumbs,  and  the  great  toes  drawn  in :  these  cir- 
cumstances, together  with  the  fact  that  general  convulsions  some- 
times succeed,  have  induced  these  writers  to  consider  the  crowing 
disease  as  symptomatic  of  incipient  disease  of  the  brain.  Dr. 
Cheyne  relates  three  cases  in  which  examination  after  death  dis- 
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covered  such  lesion  :  in  one,  scrofulous  tumours  in  the  brain :  in 
another,  venous  congestion  and  serous  effusion ;  in  the  third, 
induration  of  the  brain  and  obliteration  of  the  convolutions.  In 
two  fatal  cases,  Dr.  Merriman  found  no  trace  of  cerebral  lesion, 
but  only  a  collection  of  enlarged  glands  in  the  lower  part  of  the 
neck,  which  appeared  to  have  pressed  on  the  par  vagum.  The 
late  Dr.  Ley  was  led  by  these  and  similar  cases  to  ascribe  the 
crowing  disease  to  the  influence  of  enlarged  glands  or  other 
tumours  compressing  and  partially  paralyzing  the  recurrent  or  infe- 
rior laryngeal  branch  of  the  par  vagum.  Frank  and  Copp,  in 
Germany,  have  found  an  enlarged  state  of  the  thymus  gland  in  some 
cases  of  this  disease  ;  and  the  latter  has  therefore  named  it  asthma 
thymicum.  They  appear  to  refer  it  to  direct  pressure  on  the  air- 
tubes,  but  it  is  more  probable  that  an  enlarged  thymus  gland 
would  at  first  act  by  compressing  the  recurrent  nerves.  It  had 
long  been  known  that  the  section  of  this  nerve  or  of  the  par  vagum 
above  its  source  occasioned  a  permanent  contraction  of  the  glottis, 
sufficient  to  suffocate  quickly.  Magendie  and  others  concluded 
from  this  experiment  that  this  nerve  supplied  the  muscles  which 
open  the  glottis,  and  that  those  which  close  it  are  influenced  by 
the  superior  laryngeal  nerves.  Dr.  J.  Reid  has,  however,  lately 
shown  that  the  latter  are  chiefly  sensitive,  and  not  motor  nerves, 
and  that  nearly  all  the  motions  of  the  larynx  are  affected  by  the 
recurrent  nerves.  We  cannot  then  explain  the  closure  of  the 
glottis  on  the  division  of  the  recurrents,  without  referring  it  to  a 
reflex  action  on  the  constrictor  muscles  through  the  sensitive 
nerves.  The  facts,  however,  that  division  of  the  recurrent  nerves 
causes  closure  of  the  glottis,  and  that  aneurisms  and  other  tumours 
pressing  on  them  have  been  known  to  occasion  fits  of  difficult 
laryngeal  breathing,  form  so  far  a  fair  ground  for  the  view  of  Dr. 
Ley,  that  we  may  admit  that  enlarged  lymphatic  glands  may  some- 
times have  a  similar  effect.  It  has  been  objected  by  Dr.  M.  Hall, 
that  were  paralysis  the  cause,  the  affection  ought  to  be  permanent 
and  not  in  fits ;  but  this  objection  is  not  valid,  for  the  paralysis  is 
not  supposed  to  be  perfect,  but  that  the  muscles  which  it  affects 
are  unable  to  antagonize  the  constrictors  of  the  glottis  only  when 
these  are  unduly  excited  by  the  immediate  cause  of  the  paroxysm. 
The  effect  of  such  a  pressure  as  can  be  exerted  by  the  enlarged 
glands  would  be  a  weakening  of  the  motory  power  of  the  recur- 
rents, rather  than  a  paralysis ;  and  its  influence  would  be  mani- 
fest in  the  power  to  keep  the  glottis  open,  failing  only  when  the 
act  of  crying,  vomiting,  a  sudden  fright  or  the  like  cause,  tends 
to  close  it  with  more  force  than  usual.  But  although  disposed 
to  admit  the  condition  described  by  Dr.  Ley  as  a  common  cause 
of  the  crowing  disease,  particularly  in  its  milder  forms,  we  think 
that  there  is  sufficient  evidence  to  show  that  it  is  sometimes 
symptomatic  of  cerebral  disease  and  the  forerunner  of  convul- 
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sions,  or  some  other  formidable  symptom  of  cerebral  disease. 
The  cases  of  Dr.  Cheyne  point  to  this  conclusion ;  and  we  may 
mention  one  of  a  child  long  under  our  care,  which,  after  being 
subject  to  attacks  of  this  affection  for  nearly  two  years,  became 
idiotic.  The  muscular  apparatus  of  the  glottis  is  so  nicely  ad- 
justed, and  the  aperture  so  narrow  in  children,  that  any  disease  of 
the  nervous  system  affecting  the  motory  apparatus  is  very  likely 
to  be  manifested  first  here ;  afterwards,  as  it  becomes  further 
advanced,  by  contraction  of  the  hands  and  feet ;  and  ultimately 
by  more  general  convulsions  or  by  paralysis,  according  to  the 
nature  of  the  lesion.  But  we  do  not  consider  that  slight  attacks 
of  the  croupy  inspiration  are  always  to  be  referred  either  to  pres- 
sure on  the  recurrent  nerves  or  to  any  permanent  lesion  of  the 
nervous  system.  The  crowing  noise  which  many  quite  healthy 
children  make  on  being  too  abruptly  tossed  in  the  air,  or  on  being 
exposed  to  a  high  wind,  obviously  proceeds  from  a  momentary 
contraction  of  the  glottis  under  the  excitement  of  the  sudden 
motion.  This  shows  how  readily  this  contraction  may  be  excited  ; 
and  it  is  rational  to  suppose  that  other  causes  of  mere  irritation  to 
the  nervous  system,  such  as  dentition,  disordered  bowels,  and 
worms,  may  occasionally  produce  the  same  effect,  without  inducing 
any  further  mischief.  Like  other  spasmodic  affections,  spasm  of 
the  glottis  may  be  induced  by  temporary  irritations  as  well  as  by 
permanent  changes  of  different  parts  of  the  nervous  system. 

DIAGNOSIS. — The  absence  of  fever,  the  suddenness  of  the  attacks 
and  of  their  cessation,  and  the  freedom  of  the  respiration  in  the  in- 
tervals, distinguish  this  affection  from  croup.  The  absence  of  cough 
prevents  it  from  being  mistaken  for  hooping-cough.  The  charac- 
ter of  the  crowing  sound,  and  the  absence  of  signs  of  any  disease 
of  the  chest,  distinguish  it  from  all  other  affections  of  the  respira- 
tory organs. 

[Laryngismus  Stridulus.  Croup. 

1.  Sudden,   or  preceded    by  a   slight     1.  Always  preceded  by  angina  pharyn- 
cold ;  voice  slightly  hoarse ;  pharynx         gitis,  or  slight  catarrh,  with  more  or 
healthy.  less  fever. 

2.  The  attack  of  suffocation  comes  on     2.  Gradual  increase  of  the  catarrhal 
suddenly  in  the  middle  of  the  night.  symptoms ;  the  cough  becomes  hol- 
low, and  subsequently  there  are  at- 
tacks  of  suffocation,  often   accom- 
panied with  the  rejection  of  false 

3.  The  attack  over,  the  child  appears         membranes. 

well;  the  fever  disappears;  if  it  per-  3.  The    febrile    movement    continues 

sists,  it  is  not  intense.     Rarely  ex-  after  the  spell;  aphonia  persists,  or 

linction  of  the  voice.  comes  on ;  the  cough  is  hollow  or 

4.  If  the  spells  return,  they  diminish  extinct. 

gradually  in  intensity;  no  whistling  4.  The  dyspnoea  and  suffocation  in- 
breathing in  the  interval;  the  hoarse-  crease  steadily;  laryngo-tracheal 
ness  and  momentary  aphonia  dis-  whistling  in  the  intervals;  the  voice 
appear.  and  cough  are  extinct.] 
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PROGNOSIS. — From  what  has  been  stated  as  to  the  nature  of  the 
affection,  it  may  be  inferred  that  it  varies  greatly  in  its  import- 
ance. When  it  proceeds  from  teething  or  disorder  of  the  bowels, 
it  may  cease  as  soon  as  the  source  of  irritation  is  removed.  The 
fits  themselves  may  prove  fatal  by  lasting  so  long  as  to  cause 
asphyxia ;  but  we  apprehend  that  this  will  rarely  happen  unless 
there  be  some  permanent  disease  or  great  weakness  of  the  system. 
But  if  the  fits  recur  frequently  and  are  excited  by  slight  causes, 
there  is  considerable  danger  of  cerebral  congestion  or  effusion 
and  convulsions  being  induced  by  the  frequent  interruptions  to 
the  respiration  and  circulation.  For  this  reason  the  frequent 
recurrence  of  the  fits  is  dangerous,  even  if  there  be  no  sign  of 
permanent  disease  in  the  system.  If  there  be  contraction  of  the 
fingers  or  toes,  the  case  is  still  more  formidable,  but  still  not  hope- 
less ;  for  even  this  symptom  may  be  caused  by  temporary  irritation 
of  the  nervous  centres.  If  the  affection  can  be  traced  to  glandu- 
lar swellings  in  the  neck,  or  to  similar  or  thymous  tumours  within 
the  chest,  it  may  generally  be  removed  by  prompt  and  judicious 
treatment;  but  if  neglected  and  allowed  to  become  habitual,  it 
may  soon  destroy  the  general  health,  and  prove  fatal  either  of 
itself  or  by  inducing  other  disease. 

TREATMENT. — The  paroxysm  is  of  so  short  a  continuance,  that 
there  is  scarcely  time  for  the  application  of  remedies  to  remove 
it.  If  it  threaten  suffocation  before  the  crowing  inspiration 
announces  its  decline,  it  may  be  useful  to  dash  cold  water  in  the 
face,  or  to  blow  forcibly  into  the  ear  of  the  little  sufferer:  these 
impressions  will  often  succeed  in  relaxing  the  spasm,  although 
they  are  sufficient  to  excite  it  when  not  present.  [The  appli- 
cation of  a  sponge  wrung  out  of  hot  water,  applied  frequently  to 
the  front  of  the  throat  for  a  minute  at  the  time,  has  been  strongly 
recommended  during  the  paroxysms.  It  produces  redness  of  the 
throat,  favours  perspiration,  and  relieves  the  spasm.]  Antispas- 
modics  have  very  little  effect.  [An  enema  of  turpentine  or  assa- 
fcetida  will,  however,  sometimes  be  useful.]  When  the  fits  come 
on  very  frequently,  the  warm  bath  may  be  used,  if  it  can  be  done 
without  fretting  the  child,  which  must  be  avoided  as  much  as 
possible,  as  tending  to  excite  the  fits.  Dr.  Marsh  mentions  a 
case  of  a  child  two  years  old,  in  which  very  frequent  attacks 
complicated  with  general  convulsions  were  stopped  and  suspended 
for  a  month  after  the  administration  of  a  tobacco  enema  (v.  gr. 
infused  in  f*j.  of  water.)  [If  there  be  evident  signs  of  cerebral 
congestion,  a  few  leeches  applied  behind  the  ears,  and  cold 
lotions  to  the  scalp,  are  advantageous.] 

The  most  important  part  of  the  treatment  is  that  directed  to 
remove  the  causes  of  irritation,  to  improve  the  general  health  and 
the  tone  of  the  nervous  system,  and  thus  to  prevent  the  recur- 
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rence  of  the  paroxysms.  When  the  affection  is  connected  with 
teething,  the  gum  should  be  divided  in  any  part  where  it*  is  hot 
or  swollen,  whether  a  tooth  be  pressing  or  not.  Teeth  often  irri- 
tate long  before  they  are  cut ;  and  although  the  incision  of  the 
gum  over  them  do  not  effect  their  extrusion,  and  may  by  taking 
blood  from  their  capsules  even  retard  this  process  of  dentition,  it 
relieves  the  irritation  which  they  occasion.  A  judicious  course 
of  purgative  medicines  will  be  found  useful  in  almost  every  case, 
beginning  with  mercurials  followed  by  castor  oil,  and  keeping  up 
their  action  by  daily  doses  of  rhubarb  and  magnesia  or  sulphate  of 
potash,  or  by  some  of  the  stronger  purgatives  if  the  bowels  are 
torpid,  recurring  occasionally  to  the  mercurials  whenever  the 
excretions  are  clay-coloured  or  too  dark. 

[9.  K. — Hydrarg.  chlor.  mit.  gr.  xij. 
Pulv.  ipecac.,  gr.  iij. 
Extract,  hyoscyara.,  gr.  iv. 
M. — Div.  in  pulv.  xij. 

Sig.  One  three  or  four  times  a  day,  to  be  followed  by  some  mild  aperient,  as 
rhubarb  or  tartrate  of  potash. 

Dr.  Marshall  Hall  recommends  in  strong  terms  repeated  enemata 
of  warm  or  barley  water  when  the  evacuations  are  clay-coloured.] 
Dr.  Merriman  recommends  that  aperients  be  used  so  as  to  pro- 
duce at  least  two  full  evacuations  daily.  Dr.  Joy  mentions  a 
case  in  which,  after  purgatives  and  change  of  air  had  failed,  the 
affection  was  removed  on  the  occurrence  of  a  spontaneous  diar- 
rhoea. Whenever  there  is  any  appearance  or  suspicion  of  the 
existence  of  glandular  swellings  as  a  cause  of  the  disease,  it  wrill 
be  proper  to  exhibit  a  course  of  alkaline  medicines  with  small 
doses  of  the  hydriodate  of  potash. 

[10.  R. — Potass,  iodidi,  gr.  xx. 
Aquae  distil.,  f  3j. 
M. 
Sig.  A  teaspoonful  three  times  a  day  in  a  tablespoonful  of  sarsaparilla  syrup.] 

Dr.  Merriman  found  that  the  continued  use  of  soda,  or  a  strong 
infusion  of  burnt  sponge,  materially  contributed  to  the  cure  of  the 
complaint ;  and  this  is  quite  in  accordance  with  the  view  that  he 
and  Dr.  Ley  have  taken  of  its  nature.  In  case  of  convulsions  or 
an  approach  to  them  shown  by  contractions  of  the  fingers  and 
toes,  strabismus,  &c.,  it  may  be  necessary  to  draw  blood  from  the 
temples  and  nape  by  leeches  or  cupping,  and  to  apply  cold  to  the 
head,  while  the  lower  extremities  are  bathed  in  warm  water.  But 
it  often  happens  that  there  is  an  atonic  or  anaemic  state  of  the 
system  rather  than  plethora :  in  such  cases  blood-letting  is  even- 
tually hurtful ;  and  much  benefit  may  be  derived  from  the  judi- 
cious administration  of  tonics,  preceded  by  and  combined  with 
aperients. 

All  writers  agree  in  considering  the  management  of  the  regimen 
and  food  of  the  greatest  importance  in  this  disease.     Change  of 


NERVOUS  AFFECTIONS  OF  THE  LARYNX.  167 

air  is  often  of  more  avail  than  any  system  of  medication ;  and  the 
child  should  be  carried  out  into  the  open  air  as  much  as  possible, 
only  avoiding  cold  winds ;  and  its  apartments  should  be  well 
ventilated  without  exposure  to  partial  currents.  If  it  do  not  bring 
on  the  attacks,  free  sponging  of  the  body  with  cold  salt  water 
every  morning  should  be  practised ;  or  if  the  child  be  very  deli- 
cate, it  may  be  used  tepid.  The  clothing  also  requires  particular 
attention ;  in  cold  weather,  a  sufficiency  of  warm  woollen  clothes 
must  be  worn,  and  on  no  account  should  the  arms  and  chest  be 
left  uncovered  from  October  to  June  ;  the  neglect  of  this  precau- 
tion through  the  vanity  of  mothers,  has  occasioned  the  sacrifice  of 
many  children.  The  food  should  be  nutritious  but  simple,  given 
at  regular  hours  and  not  more  in  quantity  than  the  stomach  can 
digest:  if  the  child  is  under  twelve  months  of  age,  it  is  by  far  the 
best  plan  to  nourish  it  by  the  breast  only  to  the  sixteenth  or 
eighteenth  month,  due  attention  being  paid  to  the  health  of  the 
nurse,  and  changing  her  if  necessary ;  but  when  this  cannot  be 
accomplished,  the  best  first  substitute  is  asses'  milk  or  cows' 
milk,  a  little  sweetened  and  diluted  with  half  its  bulk  of  lime- 
water  or  pearl-barley  gruel.  For  children  above  the  age  of  two 
years,  milky  and  farinaceous  food  with  a  little  meat  or  broth  alter- 
nately once  a  day,  will  generally  be  most  suitable. 


SECTION  V. 

NERVOUS    AFFECTIONS    OF    THE    LARYNX    IN    THE    ADULT. 

1.  SPASMODIC  AFFECTIONS  OF  THE  LARYNX  IN  THE  ADULT  are 
generality  connected  with  some  inflammatory  or  organic  disease 
there,  or  by  the  presence  of  a  foreign  body  ;  but  occasionally  they 
occur  as  the  result  of  more  distant  spinal  or  nervous  irritation, 
under  the  garb  of  hysteria.  The  sensation  called  globus  hysteri- 
cus  is  sometimes  distinctly  attended  with  a  spasmodic  constriction 
of  the  glottis,  which  is  probably  excited  by  wind  in  the  stomach 
or  even  in  the  oesophagus,  for  it  is  generally  relieved  by  flatulent 
eructation.  The  choking  sensation  produced  on  swallowing  too 
large  a  morsel  is  also  in  part  owing  to  spasm  of  the  glottis :  all 
these  associations  of  symptoms  are  rendered  more  intelligble  by 
the  experiments  of  Dr.  Reid,  which  prove  the  sensations  and 
motions  of  both  pharynx  and  larynx  to  depend  on  the  same  nerve 
— the  vagus.  More  rarely  the  constriction  is  of  a  more  enduring 
kind,  and  accompanied  by  fits  of  croupy  breathing  and  a  convul- 
sive ringing  cough.  Like  the  crowing  inspiration  of  infants,  this 
may  arise  from  temporary  irritation,  or  from  more  permanent  dis- 
ease of  the  nervous  centres.  Dr.  Stokes  mentions  cases  in  which 
spasmodic  affections  of  the  larynx  terminated  in  inflammation  of, 
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and  effusion  under,  the  membranes  of  the  brain.  The  same 
writer  describes  another  case  in  which  a  patient,  long  tormented 
by  all  kinds  of  hysterical  disease,  with  occasional  obstinate  fits  of 
laryngeal  spasm  and  cough,  died  suffocated  by  an  abscess  involving 
the  cricoid,  without  any  other  organic  lesion.  May  this  abscess 
have  originated  in  a  tumour,  which  caused  by  reflected  spinal 
irritation  the  long  train  of  spasmodic  symptoms  from  which  this 
patient  had  suffered  ?  Nervous  affections  of  the  larynx  chiefly 
affect  females,  and  may  present  all  the  degrees  of  inconstancy  and 
intractability  which  disorders  called  hysterical  often  exhibit.  If 
not  rendered  inveterate  by  indulgence  or  habit,  they  may  some- 
times be  resisted  by  an  act  of  the  will :  we  have  known  a  most 
violent  form  of  convulsive  cough  with  stridulous  breathing,  which 
had  resisted  every  kind  of  treatment,  cured  through  the  patient's 
hearing  the  actual  cautery  prescribed  for  the  next  attack.  [Dr. 
Graves  mentions  an  interesting  case  of  neuralgia  of  the  larynx  in  a 
young  lady  of  originally  a  vigorous  constitution,  but  latterly  suffer- 
ing from  menstrual  irregularity  and  hysteria.  The  laryngeal  affec- 
tion had  been  considered  as  inflammatory,  and  been  treated  with 
purgatives,  leeches,  blisters,  antimonials,  and  free  mercurialization. 
No  relief  was  obtained.  When  Dr.  G.  first  saw  her,  the  pain  had 
become  almost  constant,  but  was  by  no  means  violent,  except 
during  sudden  paroxysms,  when  it  was  more  distressing  than 
violent,  producing  a  most  annoying  feeling  of  distress  about  the 
whole  region  of  the  larynx.  There  was  no  external  tenderness, 
and  the  fauces  were  healthy.  There  was  a  remarkable  change  of 
tone  in  the  voice,  which  was  also  very  weak  during  the  paroxysms, 
showing  that  the  rima  glottidis  and  the  chorda  vocales  were  the 
parts  chiefly  implicated.  The  pain  was  probably  derived  from 
the  branches  of  the  superior  laryngeal  nerve,  which  Dr.  Reid  has 
proved  to  be  chiefly  sensitive.  Large  doses  of  carbonate  of  iron 
were  first  administered  which  had  the  effect  of  rendering  the 
attacks  periodic.  Every  morning  at  ten  o'clock  to  the  minute  the 
paroxysm  commenced.  The  dose  of  iron  was  now  increased, 
afterwards  sulphate  of  quinine,  and  subsequently  arsenic  were  em- 
ployed, but  without  any  corresponding  improvement.  All  active 
treatment  was  desisted  from,  and  change  of  air,  scenery  and 
chalybeate  mineral  waters  were  recommended.*] 

TREATMENT. — The  treatment  of  spasmodic  affections  of  the 
larynx  is  to  be  generally  conducted  on  the  usual  principle,  of 
giving  antispasmodics  to  remove  or  prevent  the  attacks,  and 
improving  the  tone  of  the  muscular  system  and  diminishing 
nervous  irritability  by  tonics,  regular  exercise  in  the  open  air, 
and  other  suitable  means.  Foreign  bodies  in  the  larynx  and 

*  A  System  of  Clinical  Medicine,  Dublin,  1843. 
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even  in  the  oesophagus  may  excite  violent  and  fatal  spasms  in 
the  glottis.  The  treatment  of  this  subject  belongs  rather  to 
surgery  than  medicine. 

2.  ATONIC  OR  PARALYTIC  AFFECTIONS  OF  THE  LARYNX  are  chiefly 
known  by  the  symptoms  of  aphonia,  hoarseness,  or  some  other  alter- 
ation of  the  voice.  This  symptom  is  commonly  connected  with  in- 
flammatory or  structural  disease  of  the  vocal  apparatus  :  but  even  in 
these  the  sudden  exacerbations  show  that  much  of  it  is  nervous : 
and  in  nervous  and  hysterical  subjects  we  not  unfrequently  find 
affections  of  the  voice  independent  of  any  other  disease  of  the 
larynx.  [Aphonia  sometimes  occurs  as  a  consequence  of  the 
poison  of  lead  on  the  system,  and  is  no  doubt  due  to  paralysis  of 
the  intrinsic  muscles  of  the  larynx.  It  is  generally  conjoined 
with  paralysis  of  other  parts  of  the  body.]  Some  persons  not 
unfrequently  lose  their  voice  from  sudden  mental  emotion,  taking 
particular  articles  of  food,  menstrual  irregularities,  and  other 
causes  which  operate,  on  the  nervous  system ;  and  the  sudden 
manner  in  which  they  often  regain  as  well  as  lose  the  voice,  suffi- 
ciently points  out  the  nature  of  the  affection.  We  had  the  care 
of  a  lady,  who,  from  such  causes,  is  liable  to  lose  suddenly  not 
only  her  voice  but  also  her  power  of  articulation  for  days  together, 
and  to  regain  them  as  suddenly.  For  some  time  relief  was 
instantaneously  given,  merely  by  her  taking  an  electric  spark  with 
her  fingers.  This  at  last  lost  its  efficacy,  and  even  shocks  failed  ; 
subsequently  it  was  found  that  holding  a  lump  of  ice  in  the  mouth 
was  quite  effectual.  The  complaint  originated  in  a  low  fever,  and 
the  liability  to  ks  recurrence  has  diminished  with  the  improve- 
ment of  the  general  health  under  the  use  of  mild  metallic  tonics 
with  change  of  air.  At  present  the  attacks  are  rare,  of  short  dura- 
tion, and  may  be  removed  by  drinking  a  little  wine.  [Hysterical 
aphonia,  or  loss  of  voice,  occurs  suddenly,  may  last  for  several 
months  or  even  years,  and  then  disappear  as  suddenly.  A  patient 
in  this  state  who  for  some  time  has  been  unable  to  speak  above  a 
whisper,  may,  under  the  influence  of  strong  moral  excitement, 
recover  his  natural  tone  of  voice.  Recovery  may  be  permanent, 
or  a  relapse  may  take  place.  This  affection  is  most  commonly 
met  with  in  women,  but  according  to  Sir  Benjamin  Brodie,  it 
is  not  unfrequently  seen  in  the  male  sex,  especially  in  those  of 
the  clerical  profession,  probably  because  they  often  lead  very 
sedentary  lives,  and  also  because,  in  their  profession,  they  are 
called  upon  to  speak  in  public  in  a  tone  raised  above  the  ordinary 
standard.*]  The  affections  of  the  speech  often  preceding  and  ac- 
companying general  paralysis,  are  those  of  articulation  rather  than 
of  the  voice.  But  the  voice  is  often  changed  or  suppressed  in 

*  Lectures  Illustrative  of  certain  Local  Nervous  Affections,  London,  1837. 
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attacks  of  violent  palpitations,  and  particularly  in  cases  of  aneu- 
rism involving  the  arch  of  the  aorta,  the  innominata,  or  right  sub- 
clavian  artery  ;  and  this  circumstance  is  obviously  referable  to  the 
manner  in  which  the  recurrent  nerves  are  stretched  or  compressed 
by  these  tumours. 

TREATMENT. — Nervous  aphonia  is  generally  symptomatic  of  some 
other  general  or  local  disease :  its  treatment  therefore  must  vary  ac- 
cording to  the  nature  of  the  primary  affection.  In  the  purely  nervous 
or  hysterical  cases,  the  fetid  gums  and  other  stimulants  as  temporary 
means,  and  a  course  of  steel  and  other  tonic  medicines,  with  free 
exposure  to  a  healthy  air,  the  shower  or  plunge  bath,  and  corre- 
sponding regulation  of  the  mode  of  living,  comprise  the  measures 
most  likely  to  be  successful.  But  sometimes  either  with  or  with- 
out those  more  remote  causes,  the  local  affection  depends  in  great 
measure  on  relaxation  or  weakness  of  the  muscles  concerned  in 
the  formation  of  the  voice.  In  such  cases  stimulant  and  astringent 
gargles,  as  of  port  wine,  alum,  infusion  of  rhatany  root,  or  even  a 
weak  infusion  of  galls,  will  prove  useful.  The  injection  of  a  solu- 
tion of  sulphate  of  zinc  or  of  nitrate  of  silver,  in  the  manner 
recommended  by  Trousseau,  and  described  in  the  treatment  of 
chronic  laryngitis,  would  probably  be  still  more  efficacious.  We 
have  known  several  instances  of  clergymen,  whose  vocal  organs 
have  been  weakened  and  relaxed  by  over-exertion,  in  which 
much  benefit  was  derived  from  the  use  of  astringent  gargles.  A 
piece  of  camphor  kept  in  the  mouth  for  some  time  before  speaking 
is  also  of  use.  In  some  cases,  the  relaxation  may  be  removed  by 
the  internal  use  of  the  balsams  of  copaiba  or  Peru.  But  unless 
there  be  a  temporary  suspension  of  all  extraordinary  exertions  of 
the  vocal  organs,  the  effect  of  all  these  remedies  will  be  very 
transient.  [In  saturnine  aphonia,  if  galvanism  and  electricity 
have  been  used  without  benefit,  sulphurous  baths,  into  which  the 
patient  may  be  placed  daily  for  an  hour,  together  with  strychnia, 
have  been  employed  with  success.] 


[SECTION  VI. 

MORBID     PRODUCTIONS    IN     THE    LARYNX    AND     TRACHEA.       POLYPI, 
SYPHILITIC    VEGETATIONS,    CANCER,    HYDATIDS,    CALCULOUS    CON- 
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CRETIONS,  ETC. 


The  lesions  of  the  larynx  and  trachea  that  we  are  cursorily  to 
notice  are  of  rare  occurrence,  are  generally  beyond  the  resource 
of  art,  and  are  indeed  only  important  with  reference  to  their  diag- 
nosis which  is  sometimes  very  embarrassing. 
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POLYPI. — Dessault,  Lieutaud,  Trousseau  and  Belloc,  Senn, 
Girardin,  &c.,  mention  authentic  cases  of  polypi  in  the  larynx  and 
trachea.  With  one  exception  they  all  occurred  in  adults  ;  that  of 
Lieutaud  was  in  a  child  of  twelve  years  of  age.  The  polypi  are 
pyriform  tumours  attached  by  a  slim  pedicle  to  the  ventricles  of 
the  larynx,  smooth  or  rough  externally,  usually  not  exceeding  in 
size  a  filbert ;  internally  the  structure  is  white,  fibrous  and  resisting. 

The  most  constant  symptom  is  a  sensation  of  suffocation  ;  this 
symptom  Dessault  says  is  intermittent,  which  may  be  easily  ac- 
counted for  from  the  movable  nature  of  the  tumour  allowing  a 
change  of  position  relatively  to  the  glottis.  In  all  the  other  ob- 
servations on  record,  however,  this  symptom  was  persistent.  The 
voice  at  first  is  hoarse,  and  finally  becomes  totally  extinguished. 
There  is  nothing  peculiar  in  the  expectoration.  There  is  no  local 
pain,  nor  is  there  any  produced  by  pressure,  although  there  is  a 
constant  feeling  of  uneasiness  in  the  larynx,  as  if  a  foreign  body 
were  lodged  there.  Towards  the  close  of  the  disease  the  dyspnoea 
becomes  very  urgent ;  inspiration  is  attended  with  great  efforts, 
and  with  a  whistling  noise  :  the  respiratory  murmur  ceases  to  be 
heard  in  the  chest,  and  the  patient  dies  with  all  the  symptoms  of 
asphyxia. 

The  following  interesting  case  of  warty  growths  on  the  lining 
membrane  of  the  larynx,  is  recorded  by  Dr.  Watson  in  his  Lec- 
tures : 

"  George  Tenon  la  Font,  aged  eleven,  admitted  March  4,  1828. 
He  speaks  in  a  whisper ;  complains  of  difficult  breathing,  and  of 
cough.  Inspires  with  a  loud  wheeze.  Coughs  with  a  sort  of 
whistling  sound,  as  through  a  narrow  tube.  The  cough  is  most 
troublesome  at  night.  Expectoration  mucous,  and  inconsiderable 
in  quantity. 

"  Has  been  ill,  in  this  way,  all  the  winter — having  had  hooping- 
cough  in  the  preceding  autumn.  There  are  marks  of  cupping  on 
his  throat.  Little  can  be  heard  in  the  chest,  the  loud  wheeze  of 
his  respiration  obscuring  all  other  sounds.  In  about  a  fortnight 
his  gums  were  brought  under  the  influence  of  mercury.  No  per- 
ceptible improvement  ensued.  A  careful  examination  was  again 
made  of  the  thorax,  and  the  conclusion  arrived  at  was,  that  the 
obstacle  to  his  respiration  lay  in  the  larynx,  or  upper  part  of  the 
trachea,  and  that  the  lungs  themselves  were  not  concerned.  After 
this,  a  blister  to  the  throat,  a  seton  near  the  thyroid  cartilage,  small 
doses  of  ipecacuan,  emetics,  and  iodine  were  successively  tried 
—but  in  vain.  Towards  the  end  of  the  month  he  began  to  suffer 
occasional,  very  violent,  and  apparently  spasmodic  attacks  of 
extreme  dyspnosa.  He  died  during  the  night,  two  months  after 
his  admission.  For  some  days  before  he  had  been  manifestly 
worse  than  usual,  was  more  feeble,  wandered  somewhat,  and 
complained  that  his  vision  was  imperfect.  No  noticeable  increase, 
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however,  had  taken  place  in  the  difficulty  of  breathing,  except 
during  the  paroxysms  of  aggravation  already  mentioned.  The 
death  was  sudden,  and  probably  took  place  in  one  of  these  parox- 
ysms. 

"  When  the  body  was  examined,  the  lungs  were  found  sound  as 
to  structure,  but  copiously  infiltrated,  especially  on  the  left  side 
of  the  thorax,  with  serous  fluid.  At  the  very  top  of  the  larynx, 
involving  the  base  of  the  epiglottis  and  the  vocal  chords,  was  a 
considerable  warty  growth,  closing  the  rima  glottidis  almost  en- 
tirely. The  excrescences  sprung  chiefly  from  one  continuous 
base,  and  branched  out  precisely  after  the  manner  of  what  is  regu- 
larly called  a  seedy  wart.  There  were,  however,  several  distinct 
smaller  growths  or  warts  ;  the  main  excrescence,  having  several 
heads,  passed  upwards  from  and  through  the  rima,  and  so  came 
to  act  partly  as  a  valve  during  inspiration,  which  was  always  sen- 
sibly more  difficult  than  expiration. 

"  Ought  tracheotomy  to  have  been  performed  in  this  case  ?  I 
now  think  so.  But  supposing  it  to  have  been  done,  and  to  have 
been  successful,  the  boy  would  have  been  under  the  necessity  of 
breathing  through  a  tube  for  the  remainder  of  his  life."4 

The  progress  of  the  disorder  is  slow,  and  its  duration  indeter- 
minate. 

We  have  nothing  on  the  subject  of  treatment  to  recommend. 
Laryngotomy  or  tracheotomy  should  be  performed  when  suffocation 
is  imminent,  and  Dessault  recommends  that  we  should  seize  and 
extirpate  the  tumour.  M.  Hermann,  of  Strasbourg,  recently  per- 
formed laryngotomy  in  order  to  remove  a  polypus,  which  had 
developed  itself  on  one  of  the  chordae  vocales.  This  fibro-cellu- 
lar  excrescence  had  protruded  between  the  lips  of  the  glottis, 
and  would  have  caused  suffocation,  if  the  trachea  had  not  been 
opened  and  a  canula  introduced.  The  next  day,  the  patient  being 
quite  calm,  the  thyroid  cartilage  was  divided,  and  the  foreign  body 
removed. 

SYPHILITIC  VEGETATIONS. — Andral  (Anat.  Pat.,  t.  ii.  p.  472,) 
cites  a  case  in  which  the  upper  opening  of  the  glottis  was  in  great 
measure  obstructed  by  a  white  mammillated  vegetation,  having 
an  exact  resemblance  to  a  cauliflower,  and  which  at  the  base  was 
continuous  with  the  mucous  membrane  of  the  larynx.  M.  Ferrus 
(Archives  G£n£rales,  tre.  series,  t.  v.  p.  559)  has  detailed  an  ob- 
servation of  the  same  kind  with  great  exactness.  In  this  case  the 
glottis  was  occluded  by  a  tumour  the  size  of  an  almond,  which 
adhered  by  a  broad  base  to  the  left  ventricle.  Its  surface  was 
irregular,  mammillated,  and  of  the  ordinary  consistence  of  fungous 
tumours ;  its  colour  was  identical  with  that  of  the  mucous  inem- 

[*  Watson's  Lect.  on  Prac.  of  Physic.    Am.  Ed.,  p.  451.] 
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brane  of  the  larynx.  M.  Rayer  in  his  Maladies  de  la  Peau  (Atlas, 
p.  xv.  fig.  21)  figures  a  large  syphilitic  vegetation  in  the  larynx. 

The  symptoms  are  similar  to  those  just  described  for  polypi  of 
the  larynx.  The  voice  becomes  feeble,  rough,  and  finally  ex- 
tinct ;  the  breathing  is  difficult,  the  face  injected,  the  eyes  large 
and  brilliant ;  and  the  patient  has  the  appearance  of  one  about  to 
suffer  from  an  attack  of  asthma. 

The  diagnosis  must  be  established  from  the  history  of  the  case 
and  other  testimony,  and  is  very  important.  The  progress  of  the 
disease  is  slow.  The  only  treatment  which  promises  any  prospect 
of  success  is  an  antisyphilitic  one,  commenced  early. 

CANCER  OF  THE  LARYNX — is  extremely  rare.  For  the  following 
description  we  are  indebted  to  Louis  and  Trousseau  and  Belloc. 
It  usually  commences  with  hoarseness,  which  is  of  very  long 
duration ;  this  is  followed  by  aphonia,  oppression,  dyspnoea, 
great  uneasiness  in  the  region  of  the  larynx,  and  finally  by 
signs  of  imminent  asphyxia.  At  the  same  time  there  is  progress- 
ive emaciation  with  the  yellow  earthy  hue  of  the  skin.  In  one 
case  portions  of  the  laryngeal  cartilages  were  expectorated.  In 
Louis'  case  there  was  nothing  remarkable  in  the  expectoration.  It 
was  grayish,  semi-transparent,  or  greenish  and  opaque.  It  varied 
only  in  quantity.  During  expectoration  the  sensation  conveyed  to  the 
patient  was  that  the  sputa  were  detached  from  the  throat,  near  the 
upper  portion  of  the  sternum.  In  the  cases  reported  by  Trousseau 
and  Belloc  there  was  no  pain,  and  in  that  of  Louis  there  was  nei- 
ther pain  in  the  throat,  nor  dysphagia.  The  progress  of  the  dis- 
ease is  slow.  In  two  cases  death  was  caused  by  the  extension  of 
the  disease  to  the  oesophagus,  thus  presenting  an  invincible  ob- 
stacle to  deglutition.  In  the  other  acute  phthisis  carried  off  the 
patient. 

The  anatomical  characters  of  the  tumours  resemble  those  of 
cancer  in  other  parts  of  the  body. 

The  treatment  can  only  be  palliative.  When  suffocation  is  im- 
minent, tracheotomy  may  be  resorted  to,  to  prolong  life. 

HYDATIDS. — Examples  of  this  production,  as  well  as  those  of 
calculous  concretions  in  the  ventricles,  are  cited  by  M.  Pravaz, 
(These,  Paris,  1824,)  and  from  him  copied  by  other  writers. 

GENERAL  CONSIDERATIONS. — All  the  diseases  just  mentioned 
have  certain  symptoms  in  common  ;  viz  : — continued  hoarseness, 
aphonia,  and  suffocation,  which  finally  ends  with  asphyxia. 

1.  Their  slow  progress  distinguishes   them   sufficiently  from 
acute  laryngitis,  laryngismus  stridulus,  and  croup. 

2.  The  continually  increased  dyspnoea   prevents   their  being 
confounded  with  simple  chronic  laryngitis. 
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3.  The  slow  progress  of  the  dyspnoea  does  not  resemble  the 
violent  paroxysms  of  oedema  of  the  glottis.'] 

[SECTION  VII. 

FOREIGN  BODIES  IN  THE  LARYNX  AND  TRACHEA. 

CAUSES. — The  entrance  of  foreign  bodies  into  the  air-passages  is 
by  no  means  of  rare  occurrence,  especially  in  children.  This  acci- 
dent may  happen  in  various  ways ;  laughing  or  talking  vehemently 
when  the  mouth  is  full  of  food  is  a  common  mode  of  its  occur- 
rence. The  manner  of  its  occurrence  under  these  circumstances 
is  this.  Preparatory  to  speaking  or  laughing  a  deep  inspiration 
is  necessary,  and  the  air  is  very  commonly  drawn  through  the 
mouth ;  the  edges  of  the  glottis  are,  at  this  moment,  widely  sepa- 
rated from  each  other;  the  mind,  interested  in  the  subject  of  conver- 
sation, is  off'  its  guard,  and,  therefore,  whatever  the  mouth  contains, 
is  easily  carried  with  the  current  of  air  into  the  larynx  or  trachea. 
A  fit  of  laughter,  when  the  mouth  contained  a  filbert ;  a  blow  upon 
the  back  of  a  child  whilst  he  was  eating  chestnuts ;  the  slipping  of  a 
ladder  from  under  the  feet  of  a  man  who  was  eating  cherries  at 
the  time,  are  some  of  the  means  by  which  foreign  bodies  have 
been  introduced  into  the  larynx  and  trachea.  A  child,  whilst 
eating  apricot  kernels,  fell  down  with  half  a  one  in  his  mouth, 
which  found  its  way,  during  the  child's  hurry,  into  the  trachea. 
An  individual,  whose  case  is  detailed  by  Mr.  Lescure,  was  pre- 
tending, in  sport,  to  throw  a  louis  d'or  into  his  mouth,  when  it 
unfortunately  fell  into  the  air-passages.  The  recent  interesting 
case  of  Mr.  Brunei,  hereafter  to  be  referred  to,  was  precisely 
similar ;  whilst  amusing  some  children,  a  half  sovereign,  which 
he  had  in  his  mouth,  accidently  slipped  into  the  wind-pipe.  The 
act  of  vomiting  when  the  mouth  is  closed,  or  the  endeavour  to 
take  a  full  inspiration  whilst  vomiting,  also  favours  the  introduc- 
tion of  foreign  substances  into  the  air-passages.  A  nurse  at  the 
Hospital  de  la  Charite,  at  Paris,  having  drunk  a  quantity  of  wine, 
was  about  to  relieve  himself  by  vomiting,  when  he  perceived 
Corvisart;  he  instantly  closed  his  mouth,  but  the  contents  of  his 
stomach  passed  into  his  larynx,  and  he  was  immediately  asphyxiated. 
Ryland  relates  the  following  case  :  A  strong,  hearty  labourer  died 
suddenly  whilst  eating  his  Sunday  dinner  of  boiled  beef  and  cab- 
bage. At  the  autopsy  the  stomach  was  found  enormously  dis- 
tended with  the  above-mentioned  aliments;  the  oesophagus  and 
pharynx  were  equally  full;  a  piece  of  meat  occupied  the  rima 
glottidis,  and  a  quantity  of  masticated  beef  and  cabbage  was 
found  in  the  trachea  and  bronchi,  even  to  the  most  minute  ramifi- 
cations of  the  latter.  It  seems  probable  that  this  unfortunate  man 
had  filled  his  stomach  so  much  as  to  produce  vomiting,  and  that 
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he  had  endeavoured  to  perform  the  act  of  inspiration  at  the  time 
that  the  superabundant  food  was  being  rejected.* 

The  number  of  foreign  bodies  which  may  accidentally  enter  the 
air-passages  is  very  great, — amongst  the  most  common  we  may 
mention  beans,  peas,  fruit  stones,  beads,  pins,  small  coins,  pebbles, 
teeth,  tacks,  fragments  of  bones,  morsels  of  food,  &c.  &c. 

SYMPTOMS. — The  symptoms  indicative  of  a  foreign  body  having 
passed  into  the  air-passages  are,  a  violent  convulsive  cough,  with 
great  difficulty  of  breathing,  occurring  very  suddenly;  there  is 
pain  somewhere  along  the  course  of  the  wind-pipe,  with  great 
anxiety  and  a  frothy  pituitous  expectoration.  Intervals  of  com- 
parative calm,  owing  to  a  change  in  the  situation  of  the  extrane- 
ous substance,  occur,  and  the  patient  is  entirely  free  from  all 
unpleasant  symptoms,  except  a  slight  feeling  of  uneasiness.  A 
paroxysm  of  cough,  laughter,  or  any  sudden  movement  will 
cause  an  immediate  return  of  the  urgent  symptoms,  or  they  will 
recur  without  any  appreciable  cause.  Towards  the  close  the  patient 
becomes  agitated  by  convulsive  movements,  the  face  is  dis- 
coloured, the  eyes  become  prominent,  and  wild  in  their  expres- 
sion ;  the  veins  of  the  forehead  and  neck  swell ;  a  marked  tumour 
in  the  course  of  the  wind-pipe,  which  increases  in  size  with  each 
expiration,  is  visible ;  emphysema  appears  about  the  clavicle, 
which  extends  over  the  throat,  the  extremities  become  cold,  there 
is  loss  of  consciousness,  and  he  dies  suffocated.  Sometimes  the 
violent  efforts  at  cough  expel  the  foreign  body,  and  instant  relief 
follows.  The  emphysema  is  caused  by  the  rupture  of  the  air 
cells,  from  the  excessive  accumulation  of  air  in  them  and  the 
smaller  bronchi ;  the  air  passes  into  the  mediastinum,  and  from 
thence  into  the  cellular  tissue  of  the  neck.  Sometimes  the  pleura 
is  ruptured  and  pneumothorax  follows. 

The  varieties  which  the  air-tube  offers  in  its  diameter,  form  and 
sensibility,  and  the  differences  in  the  size,  shape  and  seat  of  the 
extraneous  substances  explain  the  sudden  exacerbations  and  re- 
missions in  the  symptoms.  Thus  the  glottis  being  very  narrow 
and  sensible,  a  body  lodging  there  will  produce  very  urgent  symp- 
toms, if  not  immediate  suffocation.  A  small  body  may  remain  for 
some  time  in  the  ventricles  of  the  larynx  without  causing  any  seri- 
ous inconvenience.  The  trachea  is  not  very  sensitive,  and  there 
is  more  room.  If  the  foreign  body  lodges  in  one  of  the  bronchi, 
but  little  immediate  disturbance  will  ensue  if  it  becomes  fixed. 
The  extraneous  substance  usually  falls  into  the  right  rhonchus, 
owing  to  its  being  larger,  and  lying  more  in  the  axis  of  the  tra- 
chea. 

The  external  qualities  of  the  extraneous  body  will  materially 
influence  the  position  it  may  assume  in  the  air-passages,  and  the 

*  A  Treatise  on  the  diseases  and  injuries  of  the  Larynx  and  Trachea,  p.  198. 
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symptoms  it  will  occasion.  When  round,  solid  and  small,  it  is 
movable  and  may  pass  from  the  bronchi  or  trachea  into  the  ventricles 
of  the  larynx,  and  according  to  its  situation  will  the  symptoms  be 
urgent  or  trivial.  Sharp,  angular  substances,  on  the  contrary,  are 
not  usually  displaced  by  the  efforts  of  cough,  or  at  least  not  until 
ulceration  has  occurred.  Some  substances,  moreover,  undergo 
considerable  modification  in  size  during  their  sojourn  in  the  air- 
passages  ;  pills,  pieces  of  sugar,  &c.,  are  gradually  dissolved  ; 
peas,  beans,  &c.,  absorb  moisture,  swell,  and  occupy  more  space. 
A  case  is  mentioned  where  a  leech,  which  had  been  swallowed, 
passed  into  the  larynx,  and  becoming  gorged  with  blood,  produced 
immediate  asphyxia. 

DIAGNOSIS. — Occasionally  the  diagnosis  of  a  foreign  body  in 
the  air-passages  is  very  difficult.  The  symptoms  of  suffocation 
with  a  convulsive  cough,  coming  on  with  great  suddenness  in  a 
person  previously  free  from  pectoral  disease,  generally  indicate  its 
occurrence,  especially  if  there  is  much  local  pain ;  but  if  the 
body  has  passed  into  the  trachea  or  bronchi,  these  symptoms  may 
not  exist.  By  introducing  a  probang  and  passing  it  through  the 
oesophagus,  we  may  assure  ourselves  that  it  has  not  lodged  there. 
Physical  exploration  will  often  assist  our  inquiries.  When  the 
extraneous  body  is  loose,  it  is  frequently  heard  to  strike  against 
the  sides  of  the  trachea  with  a  peculiar  rattling  noise.  This  is 
most  clearly  heard  when  the  patient  makes  a  forced  expiration, 
and  the  foreign  body  is  driven  upwards  towards  the  larynx.  A 
child  of  eight  years  of  age  swallowed  a  bean  which  passed  into 
the  trachea ;  Dupuytren,  by  applying  the  ear  to  the  anterior  part 
of  the  neck,  heard  a  peculiar  rattling  sound  caused  by  the  shock 
of  the  substance  against  the  trachea.  The  sound  was  audible 
during  the  respiratory  murmur.  Mr.  M'Namara  heard  distinctly 
the  movement  of  a  small  stone  up  and  down  the  trachea.  Boyer 
mentions  the  case  of  a  young  child  who  swallowed  a  glass  bead  ; 
by  applying  the  hand  to  the  throat,  the  motion  of  the  bead  in  the 
air-tube  was  perceptible.  If  the  body  has  passed  into  either  bron- 
chus there  will  be  feebleness  or  entire  nullity  of  respiration  in  the 
corresponding  lung.  The  evidence  is  stronger  when,  after  severe 
coughing,  the  air  is  heard  to  penetrate  the  lung,  and  symptoms  of 
laryngeal  irritation  supervene,  thus  showing  that  the  foreign  body 
has  passed  from  the  bronchus  into  the  larynx  or  trachea. 

PROGNOSIS. — The  consequences  of  this  accident  may  be,  1st, 
instant  death,  if  the  foreign  body  become  impacted  within  the 
rima  glottidis,  or  in  the  larynx  immediately  below  this  point ;  2d, 
pain  somewhere  in  the  course  of  the  air-tube,  severe  dyspnoea, 
frequent  convulsive  cough,  followed  by  death  generally  three  or 
four  days  after  the  accident,  if  the  foreign  body  be  light  and  small, 
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and  move  with  the  air  in  respiration  backwards  and  forwards  along 
the  trachea;  and  3d,  symptoms  resembling  those  of  asthma  and 
suffocative  catarrh,  which  may  terminate  eventually  in  death,  or 
in  the  expulsion  of  the  irritative  substance  during  a  fit  of  cough- 
ing. In  such  cases  the  foreign  body  is  commonly  heavy,  and  has 
fixed  itself  in  one  of  the  bronchi.  The  prognosis  is  therefore  always 
serious.  The  age  of  the  patient,  as  well  as  the  actual  state  of 
health,  the  nature  and  size  of  the  extraneous  body,  and  its  loca- 
tion, are  all  to  be  taken  into  account.  In  children,  the  air-tube 
being  narrow  and  very  sensible,  the  accident  is  one  of  greater 
comparative  danger  than  when  occurring  in  an  adult.  A  body 
which  has  passed  the  glottis  is  less  immediately  dangerous  than 
when  lodged  there.  A  substance  that  readily  imbibes  moisture 
and  swells,  is  more  dangerous  than  one  whose  volume  is  not 
liable  to  such  change.  Death,  as  we  have  seen,  may  be  instan- 
taneous, or  the  patient  may  survive  for  some  time,  and  eventually 
die  or  recover.  Cases  are  on  record  of  foreign  bodies  remaining 
in  the  air-passages  from  a  few  months  to  one,  two,  or  even  seven- 
teen years.  M.  Royer  Collard  has  mentioned  a  case  of  an  insane 
person,  in  whose  bronchus  a  nail  was  found  at  the  end  of  six 
years.  When  the  body  has  lodged  in  the  bronchus,  it  generally 
produces  some  pulmonary  disease,  under  which  the  patient  even- 
tually succumbs,  though  its  immediate  effects  may  be  trifling,  and 
almost  unobservable. 

TREATMENT. — The  proper  treatment  of  choking  (that  is,  when  a 
morsel  of  food  or  other  substance  remains  in  the  pharynx,  at  the 
entrance  of  the  glottis)  is  as  follows :  the  remedy  must  be  imme- 
diate. Pressure  being  made  on  the  abdomen,  to  prevent  the 
descent  of  the  diaphragm,  a  forcible  blow  should  be  made  by  the 
flat  hand  on  the  thorax.  The  effect  of  this  is  to  induce  an  effort 
similar  to  that  of  expiration  ;  the  larynx  being  closed,  oesophageal 
vomiting  takes  place,  and  the  morsel  is  dislodged.  If  this  plan 
fail,  not  an  instant  being  lost,  the  pressure  should  be  kept  up  on 
the  abdomen,  the  finger  should  be  introduced  into  the  throat,  and 
the  same  smart  and  forcible  blow  made  on  the  thorax  as  before. 
By  the  irritation  of  the  fauces,  the  cardia  is  opened,  and,  by  the 
blow  on  the  thorax,  (firm  pressure  being  made  on  the  abdomen,) 
an  effort  similar  to  that  of  expiration,  with  a  closed  larynx,  is 
made,  and  a  direct  vomiting  occurs,  and  the  morsel  of  food  is 
carried  away.* 

If  we  are  satisfied  that  the  foreign  body  has  passed  into  the 
air-tube,  we  should  set  about  removing  it,  and  Sir  Benjamin 
Brodie  advises  strongly  not  to  trust  to  nature.  The  foreign  body 
may  be  coughed  up  through  the  glottis,  but  it  may  stick  in 

*  Diseases  and  Derangements  of  the  Nervous  System,  &c.  <Scc.     By  Marshall 
Hall,  M.D,  p.  79.    London,  1841. 
12 
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the  glottis,  and  the  patient  die.  Many  surgeons  recommend  an 
emetic  to  be  immediately  administered ;  the  same  eminent  autho- 
rity considers  this  practice  as  useless,  and  founded  altogether 
on  a  wrong  physiological  notion.  Tracheotomy  should  be  per- 
formed, and  the  earlier  it  is  done  the  greater  the  chance  of  suc- 
cess. It  is  the  complete  intermission  of  all  the  symptoms,  and  the 
perfect  calm  which  the  patient  often  enjoys,  that  induce  surgeons 
to  temporize  so  long,  and  postpone  an  operation  until  it  is  too  late. 
It  should  be  borne  in  mind  that  the  operation  is  not  in  itself  dan- 
gerous, and  that  the  greater  number  of  the  cases  which  are  left  to 
nature  perish.  If  the  cessation  from  all  unpleasant  symptoms  is 
complete,  if  there  is  any  doubt  of  the  body  having  been  swallowed, 
and  if  we  have  been  unable  to  examine  the  expectoration,  it  is  in 
such  cases  permitted  to  wait  until  a  return  of  the  paroxysm  con- 
firms our  suspicions.  The  following  highly  interesting  case  of 
Mr.  Brunei,  the  celebrated  English  engineer,  as  related  by  Sir 
Benjamin  Brodie,  is  highly  instructive. 

"  This  gentleman,  in  playing  with  a  child,  flung  a  half  sove- 
reign into  his  mouth,  and  it  slipped  down  the  windpipe.  In  the 
first  instance  it  produced  sickness,  and  as  he  drew  his  breath,  pre- 
viously to  vomiting,  it  descended  into  the  bronchus,  and  occa- 
sioned coughing  every  now  and  then.  When  his  head  was  placed 
down  it  could  be  felt  rolling  along  the  trachea.  We  attempted  to 
remove  it  by  placing  him  on  a  movable  platform,  so  that  his  feet 
were  up  and  his  head  down  nearly  at  right  angles.  The  half 
sovereign  descended  and  stuck  in  the  glottis  so  as  nearly  to  choke 
him.  We,  therefore,  determined  not  to  repeat  this  experiment  till 
we  had  got  an  opening  in  the  trachea  which  would  act  as  a  safety 
valve.  We  made  an  opening  some  few  days  afterwards  below  the 
thyroid  gland,  but  the  half-sovereign  was  not  coughed  up  as  a 
cherry-stone  would  have  been,  because  it  was  too  heavy.  We 
made  some  attempts  to  use  the  forceps,  but  found  it  so  dangerous 
that  we  desisted.  When  he  had  •  recovered  from  the  effects  of 
this  operation, — in  the  mean  time  passing  a  probe  every  now  and 
then, — we  again  placed  him  on  a  movable  platform,  his  back 
was  struck  with  the  hand,  and  the  half-sovereign  escaped  from 
the  bronchus.  He  could  feel  it  rolling  along  the  trachea  till  it 
came  to  the  glottis,  and  now,  instead  of  sticking  there,  it  passed 
through,  just  as  you  could  roll  it  through  the  dead  body,  and 
came  out  of  the  mouth.  There  was  no  spasm  of  the  glottis,  and 
the  absence  of  it  was  to  be  attributed  to  the  opening  in  the  tra- 
chea ;  for  blood  came  out  with  the  half-sovereign  which  had  evi- 
dently passed  in  from  the  external  wound,  and  where  blood  went 
in  you  may  be  sure  that  the  air  went  in  also."*] 

*  Clinical  Lectures,  by  Sir  B.  C.  Brodie.    London  Lancet,  1844. 
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CHAPTER  III. 

DISEASES  OF  THE  NASAL  FOSSJE. 

BY  Catarrhal  Inflammations  of  the  air-passages  is  meant,  those 
affections  which  are  attended  by  an  increased  and  altered  secre- 
tion from  the  mucous  lining  of  the  tubes.  From  their  most  fre- 
quent cause  they  have  received  the  common  name  of  colds ;  and 
they  are  further  distinguished  according  to  their  seat.  Thus,  in 
the  nasal  canals,  the  complaint  is  called  a  cold  in  the  head, 
coryza  or  nasal  catarrh :  in  the  fauces,  it  is  catarrhal  sore  throat, 
or  cynanche ;  whence  it  may  branch  off  by  the  Eustachian  tube, 
causing,  deafness  and  ear-ache  ;  or  by  the  lachrymal  duct,  causing 
catarrhal  ophthalmia,  or  a  cold  in  the  eyes.  In  the  larynx  and 
trachea,  and  its  branches,  it  constitutes  a  catarrh  or  cold  in  the 
chest;  in  which  case,  from  its  most  prominent  symptom,  the 
complaint  is  called  a  cough.  Although,  by  a  few  writers,  this 
affection  of  the  mucous  membrane  of  the  air-passages  has  been 
considered  not  to  be  essentially  inflammatory,  we  do  not  hesitate 
to  class  it  as  such,  for  its  course  and  phenomena  are  undoubtedly 
those  of  inflammation ;  and  to  reckon  it  otherwise,  because  there 
may  be  something  specific  and  non-inflammatory  in  its  origin, 
would  be  to  follow  a  doubtful  hypothesis  rather  than  plain  fact. 

The  divisions  which  we  purpose  to  adopt  are  made  with  a  view 
to  important  practical  distinctions,  rather  than  because  they  exist 
naturally  ;  for  the  different  affections,  thus  separated,  pass  by  imper- 
ceptible gradations  into  one  another.  The  more  acute  catarrhal 
inflammations  of  the  air-tubes  present  especially  two  forms,  which 
vary  greatly  in  their  severity,  on  account  of  their  difference  in 
extent  and  the  situations  which  they  occupy.  1.  Acute  Catarrh, 
which  in  the  nasal  passages  is  Coryza,  and  in  the  upper  parts  of 
the  air-tubes  a  form  of  Mild  Bronchitis  ;  and,  2.  Bronchitis,  which 
affects  the  air-tubes  more  extensively,  and  by  its  effects  interferes 
with  the  function  of  the  lungs. 


SECTION  I. 

ACUTE    CATARRH. 

SYMPTOMS. — The  first  symptom  of  catarrh,  or,  as  it  is  popularly 
termed,  a  cold,  is  generally  a  feeling  of  fulness  or  obstruction  in 
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one  or  both  nostrils,  or  a  sense  of  tickling  or  relaxation  in  the 
throat,  with  an  uncomfortable  sensation  in  the  stomach,  approach- 
ing to  nausea,  and  attended  with  flatulence ;  or,  in  those  more 
liable  to  cough,  it  may  begin  with  tightness  and  uneasiness  in 
the  chest,  with  slight  hoarseness,  and  irritation  of  the  glottis. 
Any  of  these  are  commonly  accompanied  by  some  feeling  of  chil- 
liness, occasionally  with  slight  rheumatic  pains,  which  are  some- 
times the  first  symptom,  and  indicate  the  general  disturbance 
which  precede  the  localization  of  the  disease.  As  yet  it  may  be 
uncertain  what  form  the  complaint  may  assume,  although  most 
individuals  know  from  experience  the  course  which  it  is  likely  to 
take  in  their  own  persons. 

When  it  becomes  developed  as  a  Coryza,  or  cold  in  the  head, 
there  is  a  sense  of  fulness  and  obstruction  of  one  or  both  nostrils, 
accompanied  by  the  secretion  of  a  thin  colourless  fluid.  This 
flux  comes  on  from  time  to  time  in  an  increased  quantity,  and  the 
increase  is  always  attended  by  an  aggravation  of  the  uncomfort- 
able feelings  of  fulness  and  tickling,  with  frequent  sneezing,  and 
copious  flow  of  tears  from  the  eyes,  which  are  full  and  injected  ; 
these  effects  show  an  acrimony  in  the  discharge,  as  well  as  an 
increased  sensibility  of  the  pituitary  membrane  lining  the  nasal 
fossse :  this  is  further  evinced  in  the  progress  of  the  disease,  by 
the  redness  and  excoriation  of  the  end  of  the  nose,  and  the  skin 
above  the  upper  lip.  The  senses  of  smell  and  of  taste  are  always 
impaired,  the  latter  often  quite  destroyed  ;  there  is  often  headache, 
or  a  sense  of  weight  and  heat  over  the  brows,  supposed  by  some 
to  be  occasioned  by  the  catarrhal  inflammation  affecting  the  lining 
of  the  frontal  sinuses.  The  partial  or  complete  obstruction  of  the 
nasal  passages,  although  caused  entirely  at  this  stage  by  the 
swelling  of  the  membrane,  gives  the  feeling  of  their  being  plugged 
up  :  and  the  same  obstruction  often  renders  the  voice  thick  and 
nasal :  subsequently  it  becomes  husky  from  the  swelling  of  the 
laryngeal  membrane.  If  the  attack  be  severe,  there  are  fever, 
with  loss  of  appetite,  and  pains  of  the  back  and  limbs :  and  in 
almost  every  case  an  unusual  degree  of  chilliness  and  sensibility 
to  cold.  The  disorder  is  at  its  height  generally  about  the  third 
day,  and  then  begins  to  decline;  the  flow  from  the  pituitary 
membrane  becomes  more  scanty  and  viscid,  and  less  acrid,  the 
lachrymation  ceases,  the  swelling  and  obstruction  diminish,  while 
the  headache  and  other  symptoms  proportionately  abate,  and 
between  the  fifth  and  seventh  day  the  disorder  may  be  entirely 
removed.  Not  unfrequently,  however,  fresh  cold  is  taken  from 
the  slightest  cause,  and  the  coryza,  with  its  attendant  symptoms, 
is  kept  up  for  a  longer  time;  and  so  long  as  the  secretion  is 
copious  and  thin,  no  amelioration  of  the  other  symptoms  takes 
place.  Still  more  commonly,  as  the  irritation  of  the  nasal  pass- 
ages subsides,  that  in  the  throat  and  larynx  begins.  The  inflam- 
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mation  seems  to  be  of  the  creeping  or  erysipelatous  kind ;  and 
may  wander  along  the  Eustachian  tube,  causing  dulness  of  hear- 
ing, perhaps  with  ear-ache ;  along  the  fauces,  causing  sore  throat; 
and  down  the  oesophagus  into  the  stomach,  occasioning  slight 
gastritic  dyspepsia.  Its  more  common  course,  however,  is  down 
the  air-tubes,  giving  rise  to  the  bronchial  form  of  catarrh  to  be 
presently  described. 

Coryza  not  unfrequently  attacks  infants,  and  so  obstructs  the 
nostrils  as  to  interfere  with  the  process  of  sucking,  in  which  nasal 
respiration  is  necessary.  The  child  leaves  off  repeatedly,  becomes 
fretful,  and  sometimes  purple  in  the  face,  hi  a  few  seconds  after 
each  time  of  taking  the  nipple.  In  children  predisposed  to  con- 
vulsions, these  efforts,  and  the  disturbed  circulation  ensuing  from 
them,  sometimes  prove  the  exciting  cause  of  a  fit. 

[The  peculiarities  of  coryza  in  young  infants  are  due  to  the 
narrowness  of  the  nasal  fossae  in  them.  The  child  who  before 
slept  with  his  mouth  shut,  now  keeps  it  widely  open ;  his  respira- 
tion is  nasal  and  noisy,  and  attended  with  whistling.  The  accu- 
mulation of  mucus  in  the  nares  increases,  the  respiration  becomes 
more  difficult,  and  even  impossible  when  the  infant  wishes  to 
suck ;  if  he  persists  in  his  efforts,  the  face  becomes  violet,  swollen, 
and  he  is  menaced  with  asphyxia,  and  the  little  sufferer  suddenly 
quits  the  nipple,  throwing  his  head  backwards,  opening  widely 
his  mouth  to  breathe,  and  crying  with  impatience  and  fatigue. 
The  obstruction  to  the  free  passage  of  air  in  the  nasal  fossaB  is 
evidently  the  cause  of  all  these  distressing  phenomena.  The  per- 
petual agitation  from  the  feeling  of  hunger,  and  the  impossibility 
to  satisfy  it,  may  induce  serious  consequences,  although  happily 
they  are  rare;  still  it  is  proper  to  admonish  the  practitioner  of 
the  danger  of  a  disease  in  young  children  which  is  so  slight  in 
adults. 

MM.  Rilliet  and  Barthez  describe  a  form  of  catarrh  in  chil- 
dren, to  which  they  have  given  the  name  of  purulent  or  pseudo- 
membranous  ;  it  is  generally,  if  not  always,  secondary,  being  most 
frequently  consecutive  to  croup.  The  earliest  symptoms  are 
snuffling,  with  the  discharge  from  one  or  both  nostrils  of  a  yellow 
mucous  or  serous  fluid,  which  becomes  thick,  and  exhales  a  pecu- 
liar fetid,  stale  and  sickening  odour.  Later,  the  nature  of  the  dis- 
charge changes ;  it  becomes  more  liquid,  ichorous  and  even  san- 
guinolent.  This  discharge  is  not  constant,  and  its  abundance  is 
in  inverse  ratio  to  that  of  the  false  membrane.  On  opening  the 
nares  you  perceive  very  thin,  pellicular,  adherent  false  membranes 
of  a  white-yellowish  colour.  The  alse  nasi  are  red  and  swollen, 
and  the  tumefaction  finally  extends  to  the  nose,  which  becomes 
red.  The  skin  covering  the  nose  is  shining,  tense,  erysipela- 
tous, the  sub-nasal  region  becomes  swollen,  excoriated,  and  some- 
times false  membranes  are  developed  there.  The  respiration  is 
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noisy,  nasal  and  snoring ;  the  mouth  is  open  in  respiration ;  the 
teeth,  lips  and  tongue  are  dry.  Cough  is  generally  present ;  its 
character  is  dependent  on  the  obstruction  of  the  nose.  As  the 
disease  was  usually  secondary  to  croup,  scarlatina,  typhoid  fever, 
pneumonia,  etc.,  fever  accompanied  it  in  all  the  cases  observed. 
Its  duration  is  from  one  to  three  days.  It  is  a  very  grave  affection. 
The  younger  the  infant  the  more  dangerous  is  it.  If  the  child  is 
robust,  and  inflammatory  symptoms  are  present,  blood  may  be 
drawn  by  leeches  applied  to  the  mastoid  processes ;  if  feeble, 
calomel  and  purgatives  may  be  given  internally.  The  nostrils 
must  be  carefully  syringed  with  warm  water,  or  warm  milk  and 
water,  and  afterwards  a  powder  of  equal  parts  of  alum  or  calomel, 
and  gum  arabic  blown  into  them.  Or  a  small  dossil  of  lint 
dipped  in  a  solution  of  alum  or  lunar  caustic  may  be  carefully 
introduced  by  means  of  delicate  forceps,  or  calomel  ointment; 
besides  their  action  on  the  inflamed  surfaces,  they  induce  sneezing 
and  dislodge  the  false  membranes.] 

When  catarrhal  inflammation  extends  to  the  upper  bronchial 
tubes,  constituting  a  form  of  mild  bronchitis,  it  commences  with 
coryza,  or  sore  throat,  and  increases  as  the  latter  affections 
diminish ;  but  in  persons  who  are  liable  to  coughs,  it  often  is  the 
first  effect  of  exposure  to  cold.  The  first  symptom  is  sometimes 
a  feeling  of  coldness  at  the  top  of  the  sternum,  with  roughness 
or  dryness  in  the  throat,  which  occasions  frequent  attempts  to 
scrape  the  throat.  Then  follow  sensations  of  heat,  tightness, 
soreness,  or  pain  in  the  same  part,  with  a  cough,  which  is  at  first 
short  and  dry,  but  soon  becomes  longer,  more  urgent,  and  ac- 
companied by  the  expectoration  of  a  glairy,  saline  tasted,  trans- 
parent mucus.  This  secretion,  so  far  from  relieving  the  cough, 
obviously  aggravates  it  by  tickling  and  irritating  the  glottis,  and 
probably  possesses  somewhat  of  the  same  acrid  quality  with  that 
of  coryza.  This  acrimony  may  be  owing  to  the  increased  pro- 
portion of  saline  matter,  which  not  only  is  evident  to  the  taste, 
but  has  been  chemically  shown  by  Messrs.  Brett  and  Bird  to  exist 
in  the  expectoration  of  bronchitis.  The  full  development  of 
catarrhal  inflammation  in  the  air-tubes  is  usually  attended,  espe- 
cially towards  evening,  with  quickened  pulse,  hot  skin,  and 
scanty  high-coloured  urine,  with  some  degree  of  fever,  and  some 
shortness  of  breath. 

The  physical  signs  more  clearly  mark  the  condition  of  the 
bronchial  membrane.  In  the  earliest  stage,  perhaps,  before  any 
cough  or  other  symptom  of  pectoral  disease,  various  dry  rhonchi, 
the  sonorous  and  sibilant,  with  a  diminution  of  the  respiratory 
murmur,  announce  the  narrowing  of  some  of  the  air-tubes.  More 
rarely,  a  total  absence  of  sound  in  a  part  of  the  chest  shows  that 
the  obstruction  there  is  complete ;  while  the  unimpaired  sound  on 
percussion  proves  that  the  vascular  structure  is  free.  These  ob- 
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structions,  no  doubt,  arise  chiefly  from  the  swelling  of  the  mucous 
and  submucous  tissues,  as  we  find  the  same  take  place  in  the 
nasal  canals,  when  they  are  the  seat  of  the  kindred  affection — 
coryza.  Dr.  Stokes  supposes  that  a  spasmodic  constriction  of  the 
circular  fibres,  rendered  irritable  by  the  inflammation,  contributes 
to  the  coarctation  of  the  tubes.  The  bronchial  tubes  do  not 
remain  long  in  this  dry  state ;  the  secretion  commencing  first  gives 
a  roughness  to  the  other  sounds,  then  adds  to  them  a  sound  of 
bubbling,  which  is  the  mucous  rhonchus ;  but  this  is  seldom  so 
loud  as  the  other  sounds,  and  when  the  disease  occupies  only  the 
deep-seated  tubes,  it  may  scarcely  be  heard  at  all.  According  as 
the  liquid  is  in  the  large  or  the  small  tubes,  the  bubbles  and  the 
crackling  which  they  produce  will  be  coarse  and  unequal,  or  fine 
and  more  uniform.  The  usual  seat  of  all  these  sounds,  in  the 
milder  forms  of  bronchitis,  is  in  the  middle  parts  of  the  chest, 
whether  in  front,  behind,  or  at  the  sides,  where  the  larger  bronchi 
lie.  The  lower  tones  imply  an  affection  of  the  larger  tubes ;  but 
the  acute  notes  do  not  indicate  that  the  finer  tubes  alone  are  dis- 
eased, for  they  may  be  produced  in  the  large  tubes  also,  when 
the  obstruction  is  considerable ;  and  when  there  is  heard  an  acute 
or  whistling  note  prolonged  through  the  whole  act  of  inspiration 
or  expiration,  it  may  be  known  not  to  be  produced  in  the  finer 
tubes,  because  the  air  is  not  so  long  a  time  passing  through  them. 
The  deep  sonorous  rhonchus,  like  the  note  of  a  violoncello,  is 
probably  seated  at  the  branching  off  of  a  large  bronchus  ;  and  so 
strong  are  its  vibrations,  that  it  may  be  often  felt  by  the  hand  ap- 
plied to  the  exterior,  or  by  the  patient,  who  can  point  out  the  spot 
where  it  is  produced.  These  various  sounds  may  accompany 
either  the  inspiration,  expiration,  or  both. 

The  decline  of  this  mild  form  of  bronchitis  is  announced  by  a 
looser  character  of  the  cough,  and  a  change  of  the  expectoration 
to  an  opaque,  thick,  less  coherent  phlegm,  which  is  generally  first 
perceived  in  the  morning,  that  being  the  time  when  most  inflam- 
matory and  febrile  diseases  show  a  tendency  to  remission.  With 
this  change,  there  is  a  general  amelioration  of  the  symptoms. 
The  constriction  of  the  chest  is  diminished  or  removed,  the  pulse 
loses  its  frequency,  the  skin  becomes  cooled  by  perspiration,  the 
urine  more  copious,  and  deposits  an  abundant  sediment,  and  the 
decline  of  all  the  troublesome  symptoms  very  generally  corre- 
sponds with  the  altered  character  of  the  expectoration.  This 
seems  to  have  lost  its  irritating  quality ;  is  more  tasteless ;  and 
comes  up  by  easy  coughing,  in  distinct  pellets  of  opaque  yellowish- 
white  or  greenish-white  mucus,  to  which  the  soot  and  smoke  of 
the  air  in  large  towns  often  give  a  gray  tinge.  Sometimes  the 
sputa  assume  a  consistent  form  without  opacity,  which  renders  the 
cough  and  expectoration  easier,  but  it  is  not  accompanied  by  the 
general  improvement  so  remarkable  when  the  sputa  become  simply 
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opaque.  In  either  case,  the  inspissation  of  the  bronchial  secretion 
causes  some  change  in  the  physical  signs;  the  bubbles  are  heard 
to  break  more  rarely,  and  give  more  of  a  whistling  or  ticking 
sound  ;  and  the  sibilant  and  sonorous  rhonchi  become  remarkable  ; 
but  they  change  with  every  cough  or  forcible  act  of  breathing. 
The  same  clots  of  mucus  that  by  this  partial  obstruction  to  the  air 
cause  these  rhonchi,  sometimes  block  up  entirely  one  or  more  of 
the  tubes,  and  stop  the  sound  of  respiration  in  the  part  to  which 
the  tubes  lead.  But  this  stoppage  is  seldom  permanent;  and  a 
cough  or  deep  inspiration  will  often  open  it  or  shift  it  to  another 
situation,  and  the  air  is  then  heard  to  enter  with  a  whistling  or  a 
clicking  noise,  where  all  had  been  silent  before.  The  sound  "on 
percussion  is  still  uniformly  good ;  and  this  circumstance,  with 
the  varying  respiration  and  rhonchi,  characterizes  bronchitis  in 
this  stage. 

Such  is  the  ordinary  course  of  the  slighter  cases  of  mild  bron- 
chitis, which  may  last  from  a  few  days  to  two  or  three  weeks,  but 
if  neglected,  may  continue  for  a  much  longer  period,  and  assume 
a  chronic  form. 

CAUSES. — The  most  common  exciting  cause  of  acute  catarrh, 
whether  affecting  the  nasal  passages  or  the  air-tubes,  is  exposure 
to  cold  or  sudden  transitions  of  temperature.  This  cause  is 
always  more  effectual  when  it  is  partially  applied,  as  by  standing 
or  sitting  in  a  draught  of  air,  especially  if  the  body  be  heated ; 
by  wet  feet,  or  wearing  damp  clothing.  Acute  catarrhal  affec- 
tions often  prevail  epidemically,  probably  depending  on  sudden 
atmospheric  changes,  some  of  which  are,  obviously  enough,  those 
of  temperature,  but  in  other  cases  they  are  of  a  less  intelligible 
kind,  being  perhaps  connected  with  electric  conditions  of  the  air 
that  elude  our  scrutiny.  Certain  it  is,  that  the  most  severe  and 
universal  forms  of  epidemic  catarrh  have  occasionally  appeared 
without  being  preceded  by  equally  remarkable  transitions  of  tem- 
perature. An  opinion  prevails  among  many  persons,  that  catarrh 
is  infectious  ;  this  rests  on  the  equivocal  evidence  of  their  so  fre- 
quently affecting,  consecutively,  the  different  members  of  a  house- 
hold. A  catarrhal  affection  of  the  eyes,  nostrils,  and  upper 
portion  of  the  air-tubes,  very  generally  accompanies  measles,  and 
more  rarely  small-pox  and  scarlatina.  Irritating  gases,  vapours, 
or  dust,  may  excite  catarrhal  inflammation  of  the  pituitary  and 
bronchial  membrane ;  but  it  is  of  a  slight  kind,  and  soon  passes 
away,  unless  the  cause  be  reapplied. 

The  only  complication  of  acute  mucous  catarrh  of  the  air-pas- 
sages, which  it  is  necessary  to  notice,  is  that  with  disorder  of  the 
gastro-hepatic  function;  in  which,  in  addition  to  the  catarrhal 
symptoms,  there  are  headache,  thirst,  a  loaded  tongue,  loss  of 
appetite,  occasionally  nausea,  or  even  vomiting,  sometimes  with 
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tenderness  at  the  pit  of  the  stomach,  or  In  the  right  hypochon- 
drium;  sometimes  a  slightly  jaundiced  skin  and  conjunctiva;  and 
bowels  constipated  or  irregularly  loose,  with  dark  or  clay-coloured 
dejections.  Dr.  Copland  mentions  rheumatism  as  a  disease  with 
which  catarrh  is  sometimes  complicated,  to  which,  he  thinks,  it 
bears  some  affinity.  We  have  not  observed  this  complication ; 
and  although  there  are  occasionally  slight  wandering  pains,  like 
rheumatism,  in  the  early  stages  of  catarrh,  they  rarely  take  the 
course  of  true  rheumatism. 

TREATMENT. — "  A  cold,"  which  is  one  of  the  most  common  of 
all  diseases,  is  rarely  considered  an  object  of  more  than  domestic 
treatment ;  yet,  trivial  as  it  is,  it  is  often  formidable  in  its  conse- 
quences. The  ordinary  method  of  treating  a  cold  is,  certainly, 
rather  palliative  than  positively  curative  ;  but  it  generally  miti- 
gates its  severity,  and  hastens  its  termination.  A  brisk  purgative, 
conjoined,  if  there  be  febrile  disturbance,  with  a  moderate  dose 
of  calomel  and  James's  powder,  or  tartarized  antimony,  (the  mer- 
curial being  increased  and  repeated  in  case  of  gastro-hepatic  dis- 
order,) a  hot  pediluvium  at  night,  confinement  to  a  room  of  mode- 
rate temperature,  or  to  bed  in  order  to  increase  the  perspiration, 
which  may  be  promoted  by  warm  diluent  drinks,  will  generally 
serve  to  moderate  the  complaint.  Temporary  relief  may  some- 
times be  given  to  the  headache  and  severe  catarrhal  irritation  of 
the  nasal  passages,  by  holding  the  face,  with  the  head  covered 
with  flannel,  over  a  vessel  of  hot  water ;  and,  in  the  case  of  the 
coryza  of  infants,  the  repeated  application  of  a  sponge  squeezed 
out  of  hot  water  will  often  succeed  in  freeing  the  air-passages  for 
a  time,  and  in  thus  enabling  the  infant  to  suck.  [The  infant  should 
not  be  placed  to  the  breast  during  a  severe  catarrh,  but  should  be 
fed  with  the  spoon  on  fresh  cow's  milk,  diluted  with  barley  water, 
or  rice  water.  The  vapour  of  tar  often  facilitates  the  secretion 
from  the  nostrils  in  such  cases,  and  may  be  used  by  placing  a  cup 
half  filled  with  tar  in  a  bowl  of  boiling  water ;  hot  vinegar  or  hot 
water  is  also  useful.] 

When  the  catarrh  extends  to  the  air-tubes,  the  same  mild  anti- 
phlogistic plan  may  be  pursued,  with  the  addition,  in  more  severe 
cases,  of  leeches  above  the  top  of  the  sternum,  or  a  blister  or  tar- 
tar emetic  liniment  to  the  upper  part  of  the  chest,  and  the  frequent 
use  of  a  cough  mixture,  to  diminish  irritation  and  promote  expec- 
toration. Various  combinations  may  answer  for  this  purpose. 
Mixtures  containing  antimonial  or  ipecacuanha  wine  (nix.  to 
irjxx.)  with  tincture  of  hyoscyamus  or  conium  (ntxx.  to  ^xxx.)  or 
hydrocyanic  acid  (fltj.),  for  the  early  stage,  and  with  tincture  of 
squill  (fyx.  to  tt[xx.)  and  compound  camphor  tincture  (n{xx.  to 
nixl.),  for  the  subsequent  periods,  generally  answer  well.  But  the 
efficacy  of  these  remedies  is  decidedly  increased  by  combining 
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them  with  an  alkali.  From  n^x.  to  ir^xx.  of  the  liquor  potassae,  or 
an  equal  number  of  grains  of  carbonate  of  soda,  or  in  more  asthe- 
nic  cases  fllxx.  or  T^xxx.  of  the  sp.  ammoniae  arom.,  are  suffi- 
cient :  in  the  greater  number  of  cases,  such  alkaline  remedies 
quiet  the  cough  and  promote  expectoration  far  better  than  the 
oxymels  and  acid  linctus  or  lozenges  that  are  commonly  in  use. 
To  have  their  full  effect,  cough  medicines  should  be  taken  fre- 
quently, at  least  four  or  five  times  a  day;  for,  besides  that  their 
object  is  to  increase  continually  the  secretion  of  the  bronchi 
through  the  circulation,  they  seem  to  act,  in  some  measure, 
directly  on  the  glottis  and  its  neighbourhood ;  and  in  the  intervals 
it  is  useful  to  have  in  the  mouth  a  demulcent  substance,  such  as 
gum  arabic,  the  solution  of  which  tends,  also  by  continuity,  to 
sheathe  these  same  irritated  parts. 

In  order  to  insure  the  success  of  this  mode  of  treating  catarrh, 
more  or  less  nursing  and  confinement  are  essential.  To  give  dia- 
phoretics and  diluents,  and  at  the  same  time  to  expose  the  body 
to  transitions  of  temperature,  which  are  almost  unavoidable  with- 
out confinement,  will  tend  rather  to  increase  a  cold  than  to  dimi- 
nish it ;  yet  few  persons  think  it  worth  while  to  confine  themselves 
for  the  sake  of  a  cold,  and  thus  either  let  it  run  its  natural  course, 
or  make  an  even  worse  compromise,  by  nursing  and  sweating 
during  one  part  of  the  day,  and  exposing  and  chilling  themselves 
at  another.  Now,  as  these  ordinary  antiphlogistic  means  are 
inconvenient,  and  do  not  succeed  in  cutting  short  a  catarrhal 
inflammation,  there  are  other  measures,  which,  if  used  at  the  out- 
set of  the  disease,  within  a  day  or  two  of  its  commencement,  often 
prove  prompt  means  of  arresting  it  altogether,  or  of  bringing  it  to 
a  speedy  termination. 

One  of  these  methods  is,  by  taking  at  bed-time,  at  the  earliest 
stage  of  the  cold,  (whether  the  affection  be  felt  in  the  nasal  pas- 
sages, the  throat,  the  chest,  or  in  the  system  generally,)  a  full 
dose  of  opium  in  some  form,  following  it  the  next  morning  by  a 
brisk  cathartic.  From  ten  to  twenty  grains  of  Dover's  powder, 
or  two  grains  of  opium  with  two  of  ipecacuanha  or  a  quarter  of 
a  grain  of  tartar  emetic,  or  half  an  ounce  of  compound  tincture, 
of  camphor,  are  the  most  eligible  forms  of  opiate.  It  is  safer  to 
add  a  few  grains  of  calomel  or  some  milder  mercurial,  to  prevent 
the  restringent  effect  of  the  opium  on  the  secretions.  [To  this  a 
mustard  foot-bath  may  be  advantageously  added.]  When  the 
remedy  acts  well,  the  patient  sleeps  soundly,  generally  perspires 
freely,  and  awakes  in  the  morning  free  from  his  cold,  but  often 
with  some  headache  and  nausea.  These  are  generally  relieved 
by  a  brisk  purgative,  and  no  further  ailment  is  felt  than  a  degree 
of  languor  which  another  night's  rest  may  remove.  This  remedy 
seems  to  operate  by  deadening  the  morbid  sympathies,  and  thus 
breaking  the  chain  of  actions  on  which  the  process  of  inflamma- 
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tion  depends;  as  we  find  it  cut  short,  in  some  cases  of  more 
serious  inflammations,  after  the  general  vascular  action  has  been 
reduced  by  blood-letting.  Somewhat  in  the  same  way  may  be 
supposed  to  act  the  hot,  spirituous  and  vinous  remedies  which  are 
popularly  employed  to  check  a  cold ;  and  which,  hazardous  as 
they  are,  were  in  some  measure  commended  by  Laennec.  This 
kind  of  treatment  may,  however,  prove  injurious,  where  the  diges- 
tive organs  are  weak,  or  where  a  tendency  to  other  inflammations 
exists  ;  and,  by  suppressing  the  expectoration,  may  change  a  bron- 
chial catarrh  into  pneumonia. 

Another  method  of  stopping  a  cold  is  by  abstinence  from  all 
kinds  of  liquid.  This  plan  originated  with  the  writer,  who  has 
practised  it  in  his  own  person  for  the  last  twelve  years,  with  such 
success,  that  colds  and  coughs  that  used  to  continue  fo.r  several 
weeks,  have  been  generally  cured  in  two  or  three  days.  It  was 
first  adopted  especially  in  the  treatment  of  coryza,  in  which,  as 
the  earlier  stage  of  catarrh,  it  is  the  most  successful ;  but  it  was 
soon  found  to  be  of  great  utility  in  catarrhal  bronchitis.  About 
six  years  ago,  M.  Piorry  also  recommended  this  plan  as  a  means 
of  diminishing  the  expectoration  in  various  forms  of  bronchial 
disease ;  but  it  does  not  appear  that  he  adopted  it  with  the  view  of 
removing  catarrhal  inflammation.  The  great  effect  of  abstaining 
from  liquid  food  is  promptly  to  reduce  the  mass  of  the  circulating 
fluids.  The  natural  fluid  secretions  continue,  although  in  dimi- 
nished quantity ;  the  urine  is  still  excreted,  but  its  watery  part  is 
decreased ;  the  skin  continues  to  perspire,  either  insensibly,  or 
obviously  under  the  influence  of  increased  warmth  or  exercise. 
This  is  not  the  case  with  the  morbid  secretion  from  an  irritated 
membrane :  the  irritation  is  lessened  with  the  decreasing  fulness 
of  the  blood-vessels;  the  scantier  circulating  fluid  being  now 
taxed  for  the  habitual  and  necessary  secretions  too  closely  to  sup- 
ply it,  the  morbid  flux  soon  ceases,  and  the  diseased  membrane, 
no  longer  -irritated  by  its  own  secretion,  is  restored  to  a  healthy 
condition.  If  liquid  be  freely  taken  too  soon,  before  the  mem- 
brane has  lost  its  diseased  action,  the  discharge  will  return,  and 
the  complaint  be  as  severe  as  ever.  But  if,  when  the  discharge 
has  ceased  after  twenty-four  or  thirty-six  hours  of  abstinence  from 
liquids,  means  be  taken  to  keep  up  the  natural  secretions,  as  by 
exercise,  with  a  warm  state  of  the  surface,  a  little  liquid  may  be 
taken  with  impunity,  the  bulk  of  the  circulating  fluid  being  still 
below  the  amount  at  which  it  can  readily  supply  any  demand 
from  the  irritation  of  the  diseased  membrane.  This  is  probably 
the  physiological  principle  of  the  curative  influence  of  the  dry 
treatment  on  catarrh.  It  is  very  essential  for  its  success,  that  it 
should  be  applied  in  the  early  irritative  stage  of  the  complaint ; 
and  it  is  most  effectual  when  the  catarrh  affects  chiefly  the  nasal 
membrane.  If  there  be  any  fever,  and  especially  if  the  state  of 
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the  bowels  requires  it,  an  aperient  with  an  antimonial  should  be 
given ;  for  this  favours  that  free  state  of  the  secretions  on  which, 
as  we  have  seen,  the  efficacy  of  the  dry  plan  depends.  In  milder 
cases,  this  is  not  necessary.  For  similar  reasons,  it  is  desirable 
that  the  solid  food  be  not  of  a  too  rich  or  heating  kind ;  for  this, 
undiluted  by  liquid,  might  be  apt  to  disagree.  Bread,  or  any 
consistent  farinaceous  food,  with  a  little  butter,  vegetables,  white 
fish,  white  or  gelatinous  meats,  light  puddings,  and  dried  fruits 
are  suitable  articles  for  a  dry  diet.  Although  a  total  abstinence 
from  liquids  is  the  most  effectual,  yet,  taking  about  a  tablespoon- 
ful  of  tea  or  milk  with  breakfast  and  the  evening  meal,  and  a 
wineglassful  of  water  on  going  to  bed,  does  not  prevent  the 
success  of  the  plan,  whilst  it  diminishes  its  discomfort.  But  the 
suffering  from  this  voluntary  privation  is  trifling  in  comparison 
with  that  from  a  severe  cold ;  in  fact,  except  with  those  who  are 
habitually  thirsty,  it  is  rather  negative  than  positive,  arising  from 
the  imperfect  enjoyment  of  eating  without  drinking.  A  great 
advantage  of  this  plan  is,  that  it  does  not  interfere  with  common 
active  pursuits,  and  needs  no  nursing  or  confinement.  In  fact,  if 
care  be  taken  to  prevent  the  surface  from  being  chilled,  exercise 
in  the  open  air  promotes  the  success  of  the  plan,  by  favouring  the 
natural  secretions.  On  the  other  hand,  those  who  treat  their 
colds  by  slops  and  diluents,  which  act  chiefly  by  increasing  the 
perspiration,  will  suffer  from  the  least  transition  of  temperature, 
which  will  have  a  greater  influence  on  a  freely  perspiring  surface. 
The  time  necessary  to  effect  a  cure  by  the  dry  plan  will  vary  in 
different  individuals,  according  to  the  present  quantity  of  their 
circulating  fluid,  the  activity  of  their  secretions,  and  the  intensity 
of  the  catarrhal  disease;  and  also,  somewhat  according  to  the 
hygrometric  state  of  the  air,  longer  time  being  always  required 
when  the  weather  is  cold  and  damp.  On  the  average,  forty- 
eight  hours  of  abstinence  will  be  sufficient.  We  have  known 
thirty-six  hours  enough;  but  some  severe  and  obstinate  cases 
require  three  days.  The  period  may  generally  be  somewhat 
shortened  by  exercise  and  warm  clothing,  or  lying  in  bed,  or  by 
commencing  with  a  purgative,  or  by  any  other  dry  means  of 
increasing  the  natural  secretions.  The  catarrhal  affection  is  gene- 
rally much  relieved  at  the  end  of  the  first  day,  and  only  trouble- 
some at  times ;  but  the  cure  is  not  complete  till  all  stuffing  is  gone, 
and  nothing  but  a  consistent  mucus  is  formed,  without  irritation 
in  the  nasal  or  bronchial  passages.  Sometimes  this  secretion 
continues  for  a  few  days ;  but,  unless  fresh  cold  be  taken,  it  causes 
no  inconvenience,  and  soon  ceases.  In  these  cases,  it  is  gene- 
rally prudent  to  take  an  aperient  and  diaphoretic  on  returning  to 
the  use  of  liquids,  which  it  is  always  best  to  begin  at  night,  when 
there  is  less  risk  of  relapse  from  fresh  exposure. 

[Many  persons  are  liable  to  catch  cold  on  the  slightest  exposure, 
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with  every  variation  of  the  atmosphere.     To  such  the  use  of  the 
cold  shower  is  highly  beneficial  as  a  prophylactic.] 


SECTION  II. 
[CHRONIC  CATARRH.] 

The  catarrhal  inflammation  of  the  nasal  passages  does  not  often 
present  itself  in  a  chronic  form.  If  it  continues,  it  loses  the  cha- 
racter of  inflammation,  and  rather  tends  to  become  a  kind  of 
gleet  or  pituitous  discharge, — a  disease  of  secretion,  coming  on 
at  intervals  under  the  influence  of  various  constitutional  causes, 
in  the  manner  of  pituitous  catarrh,  which  we  shall  afterwards 
describe.  Sometimes  we  find  persons  complaining  of  an  habitual 
stuffing  or  cold  in  the  head,  occasionally  accompanied  by  a  dis- 
charge of  a  sanious  or  puriform  fluid  ;  and,  on  inspecting  the 
nostrils,  the  membrane  is  found  red  and  thickened ;  but  generally 
there  is  something  to  keep  up  this  irritation,  such  as  polypous 
growths  or  small  ulcerations,  which  render  the  affection  distinct 
from  catarrhal  inflammation,  although  it  may  occasionally  originate 
in  repeated  attacks  of  this  complaint.  When  the  discharge  has 
a  fetid  odour,  it  falls  under  the  description  of  the  disease  called 
ozcsna.  This  is,  however,  more  commonly  of  specific  origin,  fre- 
quently depending  on  ulcerations,  or  changes  in  the  membrane  of 
a  syphilitic  or  herpetic  character,  from  which,  together  with  the 
continued  action  of  the  air,  the  fetor  of  the  discharge  probably 
arises.  In  young  children,  the  coryzal  inflammation  shows  more 
tendency  to  become  chronic.  It  generally  terminates  in  the  form- 
ation of  a  thick,  sulphur-coloured  mucus,  which  may  continue  for 
a  considerable  time,  now  and  then  becoming  more  liquid,  and 
either  glairy  or  puriform.  In  infants,  this  complaint  often  causes 
great  inconvenience  and  mischief,  by  interfering  with  the  process 
of  sucking. 

[There  is  usually  but  little  pain  in  chronic  coryza,  there  being 
generally  only  a  sensation  of  uneasiness  and  obstruction  of  the 
nasal  fossae,  with  heaviness  at  the  root  of  the  nose ;  sometimes 
there  is  some  tingling,  with  slight  burning  and  repeated  sneezing. 
The  nasal  secretion  is  more  or  less  increased ;  in  the  majority  of 
chronic  catarrhs  there  is  a  constant  discharge  of  mucus,  serous, 
acrid,  and  excoriating  the  nostrils.  Sometimes  the  mucus  is  thick, 
yellow  or  greenish,  or  slate-coloured,  and  there  is  a  sense  of  tension 
and  heaviness  at  the  root  of  the  nose,  with  stuffing  of  the  nostrils, 
and  constant  uneasiness ;  the  nostril  is  filled  with  small  pieces  of 
concrete  mucus,  which  are  detached  with  difficulty,  and  which 
the  patient  is  sometimes  obliged  to  draw  through  the  nostril  into 
the  pharynx,  and  from  thence  reject  them  with  the  sputa.  There 
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is  also  a  form  of  coryza  to  which  the  name  of  rhinorrhcea  has  been 
given,  in  which  there  is  simply  a  serous  discharge,  not  acrid,  and 
accompanied  with  no  unpleasant  sensations.  The  odour  in  some 
cases  is  very  offensive,  and  this  may  exist  independent  of  ozrena 
or  ulceration.  The  voice  is  often  sensibly  affected,  having  a  nasal 
twang,  and  persons  labouring  under  chronic  catarrh  are  easily 
fatigued  by  speaking. 

Individuals  of  scrofulous  habits  are  peculiarly  liable  to  chronic 
coryza,  and  it  is  most  commonly  met  with  in  children  and  young 
persons.  It  is  frequently  found  combined  with  chronic  pharyn- 
gitis. The  suppression  of  habitual  perspiration  in  the  feet  is  also 
not  an  uncommon  cause.  (Memoire  sur  la  sueur  habituelle  des 
jrieds  et  les  dangers  de  la  suppression.  Par  M.  Mondwre.  Jour, 
de  ^Experience,  1838,  p.  487.)  A  case  is  related  of  a  young 
lady  who  was  subject  to  acrid  perspirations  limited  to  the  feet  and 
left  hand ;  whenever  they  were  accidentally  suppressed,  a  very  acrid 
discharge  occurred  from  the  left  nostril.  The  use  of  snuff  is  also 
another  cause  of  this  affection.  Valleix  relates  a  curious  example 
in  an  old  woman  who  had  been  in  the  habit  of  taking  snuff  for 
forty  years,  and  who,  at  the  age  of  sixty-five,  was  attacked  with 
coryza,  which  lasted  several  months,  and  which  suddenly  ceased  on 
the  discontinuance  of  the  tobacco.  Some  time  afterwards  resuming 
her  old  habit,  an  obstinate  coryza  reappeared,  and  again  disappeared 
on  relinquishing  her  snuff. 

The  mucous  membrane  is  usually  thickened,  with  patches  some- 
times of  a  slaty  colour,  giving  to  it  a  mottled  appearance. 

Chronic  coryza  may  be  confounded  with  impetigo  of  the  nos- 
trils, with  ulcerated  coryza  or  ozcena,  and  with  polypi  and  cancer 
of  the  nasal  fossae.  The  differential  diagnosis  is  exhibited  in  the 
following  table. 

Chronic  Coryza.  Impetigo  of  the  Nostrils. 

Symptoms  persistent.  Intervals  of  apparent  cure. 

No  pustules  at  the  commencement  of     Pustules  of  impetigo  at  the  debut. 

an  exacerbation. 
No  scabs.    (Concrete  mucus  should     Thick  scabs  obstructing  the  nostrils. 

not  be  confounded  with  scabs.) 

Chronic  Coryza.  Ozcena. 

Mucus  rarely  tinged  with  blood.  Blood  in  the  mucus. 

No  ulceration  on  inspection.  Ulceration  of  the  pituitary  membrane. 

The   blunt  probe  bent  discovers  no     Ulcers  felt, 
ulcers. 

Chronic  Coryza.  Syphilitic  Ozcena. 

Inspection  as  before.  Inspection  as  before. 

Nose  preserves  its  form.  Nose  deformed;  depressed  at  the  root. 

No  crepitation.  Crepitation  of  the  bones. 

No  portions  of  bone  in  the  mucus.  Portions  of  necrosed  bone  in  the  mucus. 

History  of  the  case — no  constitutional  Other  constitutional  symptoms  of  syphi- 
symptoms.  lis  present. 
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Chronic  Coryza.  Polypi, 

Stoppage  of  the  nose,  often  diminish-  Obstruction  of  the  nasal  fossae  not  di- 
ing  after  the  expulsion  of  concrete  minished  by  expulsion  of  mucus ; 
masses  of  mucus.  increased  in  damp  breath,  and  by  cere- 

bral congestion.  Subsequent  explora- 
tion detects  the  presence  of  polypi. 

Chronic  Coryza.  Cancer. 

Little  or  no  tumefaction  of  the  nose.        Tumefaction  of  the  nose  either  in  part 
No  redness  of  the  tegument  of  the         or  whole, 
nose,  except  at  the  anterior  nares.        Redness  of  a  portion  or  of  the  whole 

skin  of  the  nose. 
Little  or  no  pain.  Pain  at  times  intense. 

TREATMENT. — In  ordinary  scrofulous  chronic  coryza,  after  de- 
taching the  -crusts  by  soothing  inhalations  of  boiling  water,  to 
which  some  mucilage  may  be  added,  slightly  stimulating  injec- 
tions of  myrrh  and  water,  or  weak  blue  wash,  or  a  solution  of 
alum,  will  be  found  highly  advantageous.  The  vapours  of  tar, 
or  hot  vinegar,  or  chlorine,  or  iodine,  have  also  been  recom- 
mended. The  administration  of  iodine,  or  iodide  of  potassium, 
internally,  with  sarsaparilla  and  tonics,  should  also  be  employed. 
Powdered  cubebs  has  also  been  highly  recommended,  as  well  as 
the  balsams.  Cauterization  with  the  nitrate  of  silver  may  be  in 
some  cases  of  service.  Whenever  the  disease  has  succeeded  the 
suppression  of  habitual  perspiration  of  the  feet,  woolen  stockings 
should  be  worn,  and  over  them  socks  made  of  gummed  silk,  lined 
with  linen.  If  this  does  not  succeed,  a  warm  sand-bath  should 
be  resorted  to.  The  feet  and  legs  should  be  covered  with  several 
folds  of  woolen,  and  placed  in  a  bucket  of  warm  sand,  and  allowed 
to  remain  a  half  an  hour  to  an  hour ;  and  then  enveloped  as  above. 
In  a  case  which  had  lasted  twelve  years  from  this  cause,  six  baths 
were  required  to  affect  the  cure. 
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CHAPTER  IV. 

DISEASES  OF  THE  BRONCHI. 

- .  •  • 

SECTION  I. 

ACUTE  BRONCHITIS. 

THE  more  intense  form  of  acute  bronchitis  differs  from  the 
milder  kind  already  described,  in  the  greater  extent  of  the  bron- 
chial tubes  which  it  occupies,  rather  than  in  pathological  charac- 
ter. Its  local  nature  and  signs  are  the  same;  but  its  general 
symptoms  differ,  inasmuch  as  the  system  suffers  more  from  the 
greater  intensity  and  extent  of  the  inflammation  and  of  the  func- 
tional disorder.  This  disease  presents  itself  under  two  forms, 
long  distinguished  by  the  terms  sthenic  and  asthenic. 

In  sthenic  bronchitis,  inflammatory  symptoms  are  marked  from  the 
commencement :  there  are  generally  pain  and  constriction  across  the 
sternum  ;  hard,  severe  cough,  with  glutinous  expectoration ;  much 
fever,  heat  of  skin,  thirst,  headache  and  scanty  urine;  white 
tongue,  with  red  edges;  quick  and  often  hard  pulse;  hurried 
breathing,  often  accompanied  with  a  feeling  of  great  oppression ; 
and  cough  on  the  least  exertion.  The  pain  in  the  chest  is  com- 
monly referred  to  the  sternum,  and  is  more  obtuse  than  the  pain 
of  pleurisy.  [Pain  in  the  middle  sternal  region  is  generally  the 
first  symptom  complained  of;  at  first  there  is  only  a  sensation  of 
uneasiness  and  tightness,  but  its  progress  is  rapid,  and  in  the 
efforts  of  cough  it  becomes  agonizing.  Its  seat  is  limited,  generally, 
to  the  middle  sternal  region ;  but  in  very  sensitive  persons  it  irra- 
diates to  the  lateral  portions  of  the  thorax,  and  even  to  the  back. 
Dr.  Valleix  has  seen  intercostal  neuralgia  developed  in  persons  lia- 
ble to  it,  and  resemble  closely  the  stitch  in  the  side  of  pneumonia  and 
pleurisy.  The  pain  often  reaches  the  larynx  and  trachea,  where 
there  is  a  tingling,  burning  sensation,  provoking  paroxysms  of 
cough.]  The  expectoration  is  usually  scanty  at  first ;  afterwards 
it  becomes  more  copious,  glairy,  frothy,  sometimes  streaked  with 
blood,  and  its  expulsion  gives  but  little  relief  to  the  cough  and 
breathing ;  it  is  compared  by  Andral  to  white  of  egg  in  different 
degrees  of  dilution,  and  from  chemical  analysis  appears  to  contain 
free  albumen,  which  is  not  present  in  healthy  mucus:  its  quantity 
increases  in  the  evenings,  when  there  is  a  general  aggravation  of 
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all  the  symptoms,  more  especially  of  the  fever,  dyspnoea,  and 
cough.  The  physical  signs  are  similar  to  those  of  the  mild  form  ; 
but  they  are  here  heard  more  extensively  throughout  one  or  both 
sides  of  the  chest.  The  rhonchi  are  at  first  sibilant  and  sonorous ; 
afterwards  mucous  and  submucous,  reaching  to  the  inferior  por- 
tions of  the  lungs,  with  a  weakened  respiratory  murmur,  an- 
nouncing the  presence  of  the  inflammatory  mucus  even  in  the 
smaller  tubes;  but  the  clear  sound  on  percussion  declares  the 
vesicular  structure  still  free.  [On  applying  the  hand,  distinct 
vibration  maybe  heard  if  the  rhonchus  be  seated  superficially.  It 
is  more  distinct  at  the  middle  and  inferior  parts  of  the  chest  than 
the  superior,  in  inspiration  than  expiration,  and  in  children  and 
females  than  adult  males.  Dr.  Walshe  has  found  it  very  remark- 
ably developed  in  children  of  from  six  to  twelve  months  old. 
Both  orders  of  sound  are  frequently  heard  in  the  second  stage, 
and  sometimes  mucous  rhonchus  is  audible  from  the  first,  owing  to 
the  rapid  secretion.] 

If  relief  be  not  afforded  by  expectoration,  perspiration,  or  prompt 
remedial  measures,  the  disease  soon  shows  a  change  of  character, 
from  the  increased  dyspnoea  and  symptoms  of  partial  asphyxia 
that  ensue.  Then  come  on  feelings  of  great  depression:  the 
pulse  is  weak,  as  well  as  very  quick,  and  often  irregular;  the 
functions  of  the  sensorium  are  impaired  or  disturbed ;  the  muscu- 
lar strength  is  much  reduced  ;  the  countenance  becomes  anxious, 
and  pallid,  or  partially  livid,  according  to  the  quantity  of  blood 
in  the  system  ;  partial  sweats  appear ;  the  pulmonary  congestion 
becomes  evident,  by  the  slightly  diminished  resonance  on  percus- 
sion in  the  postero-inferior  regions  of  the  chest.  [This  dulness, 
produced  by  the  accumulation  of  mucus,  occurs  only  in  debili- 
tated subjects,  or  when  the  bronchitis  is  secondary,  and  is  often 
connected  with  oedema  of  the  lungs,  or  passive  congestion.  The 
unimpaired  resonance  on  percussion  in  simple  bronchitis  is  so 
constant  that,  except  in  the  instances  just  mentioned,  we  are 
enabled,  when  it  is  present,  to  infer  with  certainty  its  idiopathic 
nature,  and  its  independence  of  tubercles.]  The  continuance  of 
this  state,  and  the  imperfect  arterialization  of  the  blood,  further 
disturb  other  functions ;  the  secretions  become  more  scanty  and 
vitiated ;  the  tongue  is  loaded  with  a  brown  fur ;  the  thirst  is 
intense  ;  and  all  these  disorders  concur  in  reacting  on  and  aggra- 
vating the  original  disease,  and  in  injuring  the  natural  powers. 
Such  is  the  loss  of  balance  that  results  from  the  disturbance 
which  severe  bronchitis  makes  on  the  important  function  of  re- 
spiration. The  share  which  this  function  has  in  giving  charac- 
ter to  the  constitutional  symptoms,  is  seen  in  the  fact,  that  very 
similar  effects  are  met  with  in  persons  who  have  been  subjected 
to  an  asphyxiating  influence.  The  step  from  this  condition  to 
death  is  but  a  short  one.  In  favourable  cases,  the  disease  decline? 
13 
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between  the  fourth  and  the  eighth  days  ;  the  dyspcena  is  dimi- 
nished, and  is  confined  chiefly  to  the  evening,  when  there  is 
almost  always  some  tendency  to  exacerbation.  The  expectoration 
becomes  opaque,  [yellowish,  greenish,  or  dirty  white,  the  sputa 
are  heavy  and  fall  to  the  bottom  of  the  vessel  of  water,  and  are 
not  aerated,]  and  less  glutinous  and  frothy;  and  on  being  voided, 
gives  more  relief  to  the  cough  and  dyspnoea.  The  breathing 
becomes  less  laboured ;  the  countenance  improves,  and  resumes 
its  proper  colour ;  the  symptoms  of  fever  abate  ;  and  the  disease 
either  entirely  subsides,  or  passes  into  a  chronic  form.  [Accord- 
ing to  Watson  and  Latham  the  disease  sometimes  when  general 
over  the  whole  or  greater  part  of  the  bronchial  membrane,  will 
linger  for  a  considerable  period  in  its  first  stage,  and  even  subside 
without  passing  into  the  second  stage.  There  is  much  fever  and 
great  dyspoena.  The  chest  is  everywhere  resonant,  but  there 
is  no  vesicular  respiration,  which  is  replaced  by  a  slow  wheezing, 
whistling  sound,  heard  in  both  inspiration  and  expiration.] 

The  chief  difference  presented  by  the  asthenic  or  humid  form 
of  bronchitis  (peripneumonia  notha,  as  it  was  formerly  termed,)  is, 
the  early  appearance  of  signs  of  depression,  generally  attended 
with  gastric  derangement;  quick,  wiry,  often  irregular  and  unequal 
pulse  ;  hot  skin  towards  evening  ;  headache  and  thirst.  Oppres- 
sion of  the  breathing  is  here  one  of  the  earliest  symptoms,  accom- 
panied by  a  peculiar  wheezing ;  and,  on  auscultation,  we  find  in 
the  universal  mucous  rhonchus  the  proof  of  the  early  presence  of  a 
profuse  secretion  in  all  the  tubes.  [True  sub-crepitant  rhonchus 
is  generally  first  heard  at  both  bases  posteriorly,  and  extends  from 
below  upwards,  as  the  disease  advances ;  it  generally,  however, 
invades  a  greater  extent  of  one  side  of  the  chest  than  the  other, 
and  this  is,  nearly  always,  the  right  side.  Fine  mucous  rhonchus  is 
heard  higher  up.  The  progress  of  the  disease  is  generally  rapid, 
rarely  extending  beyond  a  week.]  The  dyspnoea  is  liable  to  tem- 
porary exacerbations,  wThich  are  often  so  severe  as  to  prevent  the 
patient  from  lying  down,  and  are  accompanied  by  extinction  of 
the  voice.  During  these  attacks,  there  is  sometimes  some  dul- 
ness  on  percussion,  and  occasionally  even  bronchophony  in  the 
posterior  region  on  one  side,  which  is  removed  with  the  decrease 
of  dyspnoea.  These  probably  depend  on  the  quantity  of  liquid 
mucus  in  the  bronchial  tubes  and  cells ;  and  on  a  temporary  pul- 
monary congestion.  The  expectoration  may  be  scanty  at  the  out- 
set, but  afterwards  becomes  very  copious  and  frothy.  This  form 
of  bronchitis  commonly  attacks  elderly  people,  those  of  a  lax, 
phlegmatic  habit,  and  such  as  have  habitually  a  cough  with  copi- 
ous thin  expectoration.  In  young  children,  a  very  fatal  kind  of 
bronchitis  of  the  asthenic  kind  sometimes  comes  on  in  a  most 
insidious  manner.  It  may  at  first  present  the  aspect  of  a  common 
catarrh  with  coryza,  without  pain,  much  fever,  or  marked  derange- 
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ment  of  the  functions  On  attentive  observation,  however,  the 
breathing  is  observed  to  be  frequent,  accompanied  with  wheezing, 
particularly  before  and  after  the  fits  of  coughing ;  while  the  palli- 
dity  of  the  countenance,  and  heavy  state  of  the  child's  spirits, 
indicate  something  more  than  a  common  cold.  The  cough  is  not 
always  present ;  and  as  children  do  not  expectorate,  the  disorder 
in  the  chest  may  escape  remark,  until  the  dyspnoea  suddenly  comes 
on  and  renders  the  danger  imminent.  [This  form  of  bronchitis  is 
almost  always  more  or  less  connected  with  lobular  pneumonia, 
and  will  be  treated  of  under  that  head.] 

CAUSES. — The  most  common  exciting  causes  of  severe  bron- 
chitis are  the  same  as  those  of  the  milder  form  of  the  disease, 
from  which,  as  we  have  before  observed,  it  differs  rather  in 
degree  than  in  kind  :  cold,  particularly  conjoined  with  moisture, 
applied  locally  or  generally,  as  by  wearing  damp  clothing,  or 
exposure  to  a  cold,  moist,  variable  atmosphere,  especially  after 
the  body  has  been  heated  by  exercise  or  crowded  rooms.  Par- 
ticular conditions  of  the  atmosphere  may  excite  sthenic  bronchitis 
in  those  of  an  inflammatory  habit ;  and  the  humid  form  of  the 
disease  in  those  of  a  more  relaxed  constitution.  A  severe  kind  of 
bronchitis  often  accompanies  some  of  the  eruptive  fevers,  measles, 
erysipelas,  small-pox,  and  scarlet  fever,  and  causes  the  chief 
danger  that  accompanies  them.  In  some  cases,  the  recession  of 
the  rash  is  followed  by  great  increase  of  the  bronchial  affection, 
which  is  announced  by  sudden  and  oppressive  dyspnoea.  From 
the  suddenness  of  the  production  and  disappearance  of  this 
symptom,  which  is  occasionally  observed  in  these  cases,  it  is 
very  probable  that  they  are  rather  congestive  than  inflammatory  ; 
although,  if  the  congestions  continue,  they  take  the  form  of  bron- 
chitis. Of  the  same  character  is  the  symptomatic  bronchitis  of 
continued  fevers,  in  which  the  symptoms  of  the  local  disease  are 
often  so  obscured,  that  it  may  run  on  to  a  fatal  termination 
without  being  discovered,  till  its  nature  has  been  revealed  by 
dissection  after  death.  Auscultation  in  such  cases,  however, 
generally  reveals  the  lesion — the  sibilous,  sonorous,  and  submu- 
cous  rhonchi  being  heard  in  every  part  of  the  chest.  Bronchitis 
supervening  on  erysipelas  sometimes  depends  on  the  propagation 
of  the  inflammation  by  continuity,  and  may  prove  rapidly  fatal. 
Erratic  gout  may  manifest  itself  also  in  the  form  of  bronchitis, 
which  may  be  dangerous  if  the  attack  be  sudden  :  in  general,  it 
vanishes  quickly  on  the  appearance  of  gout  in  an  extremity. 

ANATOMICAL  CHARACTERS. — The  pathological  and  anatomical 
characters  of  acute  bronchitis,  as  far  as  they  present  themselves, 
correspond  with  the  indications  of  the  physical  signs.  The  lungs 
do  not,  in  general,  collapse  on  opening  the  chest,  the  escape  of 
air  being  prevented  by  the  obstructions  in  the  bronchial  tubes. 
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These  tubes,  in  most  instances,  contain  a  quantity  of  frothy  fluid, 
similar  to  expectoration,  before  death :  not  unfrequently  it  is  san- 
guinolent ;  but  as  this  appearance  is  not  often  observed  in  the 
sputa,  even  at  the  last,  it  probably  arises  from  an  exudation  of  the 
colouring  matter  from  the  congested  pulmonary  plexus  of  vessels 
at  the  time  of,  and  after,  death.  Purulent  matter  is  frequently  mixed 
with  the  mucus,  especially  in  very  acute  sthenic  cases,  which  have 
proved  fatal  in  a  few  days.  The  bronchial  mucous  membrane 
presents  various  shades,  from  a  light  pink  or  crimson  to  a  deep  or 
brownish-red,  either  generally  diffused,  or  in  patches.  It  is  occa- 
sionally found  granular,  partially  thickened,  but  much  less  com- 
monly than  might  be  expected  from  the  character  of  the  physical 
signs,  which  so  generally  indicate  constriction  of  the  tubes  ;  but  it 
is  to  be  borne  in  mind,  that  the  vascular  injection  and  effusion, 
which  chiefly  constitute  these  constrictions,  probably  resemble  those 
of  erysipelas,  which,  it  is  well  known,  disappear  after  death.  Oc- 
casionally the  mucous  membrane  is  somewhat  softened,  so  that  it 
may  be  easily  abraded ;  but  this  change  is  found  by  no  means  so 
frequently  as  in  the  gastro-intestinal  mucous  membrane. 

[In  capillary  bronchitis  the  same  alterations  of  the  mucous  mem- 
brane are  observed,  whilst  the  bronchi  are  entirely  or  nearly 
obliterated  by  a  thick,  adherent,  puriform  matter,  but  little,  or  not 
at  all,  aerated.  The  bronchi  are  uniformly,  or  partially,  or  gene- 
rally dilated.  In  the  cases  observed  by  Fauvel  and  Rilliet  and 
Barthez,  there  was  vesicular  emphysema  of  the  superior  lobe  of 
both  lungs,  and  in  two  instances  interlobular  emphysema.  The 
bronchial  glands  are  red,  friable  and  swollen,  in  young  subjects. 
Purulent  granulations  are  found  scattered  over  the  lung.  This 
lesion  was  first  pointed  out  by  Rilliet  and  Barthez,  and  has  since 
been  studied  by  Fauvel.  On  cutting  into  the  lung  a  number  of 
gray  or  yellowish  granulations  of  the  size  of  a  millet  seed  are  seen, 
which,  at  first  sight,  resemble  crude  miliary  tubercles.  Instead  of 
being  solid  masses,  however,  they  contain  a  liquid.  On  in- 
cising a  lung  containing  miliary  tubercles,  the  divided  tubercles 
are  seen  on  a  level  with  the  surface,  or  if  they  have  escaped  the 
cut,  round  in  form ;  on  cutting  into  the  granulations,  they  give 
issue  to  a  drop  of  puriform  fluid,  and  collapse.  This  lesion  is  no 
doubt  due  to  dilatation  of  the  bronchial  vesicles.] 

DIAGNOSIS. — The  distinctive  characters  of  acute  bronchitis  are 
to  be  found  in  the  leading  general  and  physical  signs  of  the  dis- 
ease. Its  most  important  symptoms  arise  from  its  interfering  with 
the  function  of  respiration,  and  occasioning  the  circulation  of  dark 
blood  through  the  system,  with  corresponding  changes  in  the  hue 
of  the  lips  and  cheeks,  which  result  sooner  from  bronchitis  than 
from  other  inflammatory  affections  of  the  chest.  It  should  be  kept 
in  view,  that  more  or  less  bronchial  inflammation  always  accom- 
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panies  these  other  pulmonary  affections  in  their  more  serious  forms, 
and  is  often  the  immediate  cause  of  death.  One  of  the  most 
rapidly  fatal  forms  of  tuberculous  disease,  is  that  of  abundant 
miliary  tubercles,  attended  by  a  general  bronchial  inflammation, 
the  secretion  from  which  is  the  chief  cause  of  the  dyspnoea  and 
suffocation  which  ensue.  So  also  in  continued  fevers,  as  it  has 
been  pointed  out,  a  secondary  bronchial  inflammation  or  conges- 
tion and  effusion  become  a  chief  source  of  danger,  although  it  may 
be  difficult  to  distinguish  it  among  the  symptoms  of  the  primary 
disease. 

On  the  character  of  the  sputa,  a  diagnostic  between  bronchitis 
and  pneumonia  has  been  founded :  those  of  the  former,  although 
sometimes  very  viscid,  wanting  the  rusty  tinge  which  is  presented 
by  the  expectoration  of  peripneumony.  We  shall  see,  hereafter, 
that  heemorrhagic  engorgement,  or  a  highly  congested  state  of  the 
lungs  from  organic  disease  of  the  heart,  may  add  even  this  cha- 
racter to  the  sputa  of  bronchitis.  But  in  bronchitis  the  air  is  not 
expelled  from  the  vesicular  structure,  as  in  the  effusions  of  pneu- 
monia and  pleurisy:  hence,  although,  from  temporary  congestion, 
the  sound  of  the  chest  on  percussion  be  sometimes  impaired,  it  is 
not  so  to  a  great  extent,  or  for  a  continuance ;  neither  is  there 
such  condensation  of  the  tissue,  as  to  transmit  the  sound  of  bron- 
chial respiration  or  bronchophony.  The  absence  of  the  fine  crepi- 
tation of  pneumonia  is  a  more  equivocal  test;  but  if  observed,  for 
two  or  three  days,  without  dulness  on  percussion  and  rusty  tinge 
in  the  sputa,  it  may  be  considered  as  pretty  surely  indicating  that 
the  parenchyma  is  not  influenced.  It  is  important  to  bear  in  mind, 
notwithstanding  the  artificial  distinctions  insisted  on  by  Laennec 
and  others,  that  the  physical  conditions  of  a  congested  lung  with 
acute  bronchitis,  and  of  a  lung  in  the  first  stage  of  pneumonia,  are 
the  same  as  far  as  regards  their  signs,  and  can  be  distinguished 
only  by  the  different  courses  which  they  take,  and  which  will 
depend  on  the  degree  of  inflammatory  tendency  present,  as  indi- 
cated by  the  cough  and  general  fever.  [The  febrile  movement, 
although  present,  is  usually  much  less  intense  in  bronchitis  than 
in  pneumonia.  The  subcrepitant  rhonchus,  when  present  in 
bronchitis,  is  heard  on  both  sides.  This  last  sign,  on  which 
great  stress  is  laid  by  Louis,  should  be  noted  with  great  care. 
Acute  phthisis  may  sometimes  be  mistaken  at  the  commencement 
for  bronchitis.  Pain,  more  or  less  violent  at  the  summit  of  the 
chest,  dulness  under  one  or  both  clavicles,  the  subcrepitant  rhon- 
chus at  these  points,  and  the  rapid  emaciation,  with  haemoptysis, 
soon  elucidate  the  case.  According  to  Fauvel,  the  differential 
diagnosis  of  capillary  bronchitis  and  lobular  pneumonia  may  be 
established  by  the  difference  in  the  intensity  of  the  symptoms; 
the  dyspnoea  is  less  intense,  anxiety  less,  and  the  diffuseness  of 
the  subcrepitant  rhonchus,  in  capillary  bronchitis,  and  its  limited 
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nature  in  lobular  pneumonia.  As  has  been  observed,  the  co-exist- 
ence of  the  two  diseases  is  so  general,  that  the  diagnosis  is  of  but 
little  importance.] 

PROGNOSIS. — The  tendency  of  acute  bronchitis  may  be  judged 
by  the  extent  and  stage  of  the  disease,  and  the  general  strength 
and  condition  of  the  patient.  When  the  inflammation  is  partial, 
affecting  a  few  bronchi  only,  as  in  common  mild  cases,  and  with- 
out much  dyspnoea  and  fever,  it  may  terminate  in  a  period  varying 
from  six  days  to  three  or  four  weeks ;  and  its  disposition  to  pass 
off  is  indicated  by  the  expectoration  becoming  opaque  and  more 
clotted,  and  gradually  diminishing  in  quantity.  This  change  is 
always  first  seen  in  the  morning;  the  evening  exacerbations  often 
restoring  the  thin  glairy  character  to  the  sputa,  even  in  cases 
tending  towards  convalescence.  A  relapse  is  marked  by  the  ex- 
pectoration resuming  this  condition,  which  is  always  accompanied 
by  an  increased  hardness  of  the  cough  and  fever.  In  the  more 
extensive  attacks  of  inflammation,  where  the  dyspnoea  is  oppres- 
sive and  constant,  and  particularly  where  the  fever  is  high  in  the 
beginning,  the  prognosis  must  be  very  doubtful.  If  the  acute 
symptoms  have  already  yielded  to  the  state  of  collapse,  it  may  be 
feared  that  the  power  of  the  system  will  be  insufficient  to  restore 
a  function  on  which  the  disease  has  made  a  serious  inroad.  The 
extreme  anxiety  of  the  pallid  countenance,  with  more  or  less 
lividity  of  the  lips,  of  the  face  and  hands,  coldness  of  the  surface, 
and  a  rapid  fluttering  or  thready  pulse,  announce  the  asphyxiating 
effects  of  this  stage  of  the  disease  ;  and  the  universal  mucous 
rhonchus  becoming  coarser  and  more  gurgling  as  expectoration 
fails,  with  little  or  no  respiratory  murmur  heard  on  applying  the 
ear  to  the  chest,  gives  direct  evidence  of  impending  dissolution. 

In  the  severe  bronchitis  of  children,  the  real  amount  of  danger 
can  seldom  be  estimated  by  tne  general  symptoms,  in  time  for  the 
effectual  application  of  remedies ;  but  where  auscultation  disco- 
vers, from  a  widely  diffused  mucous  rhonchus,  that  the  inflamma- 
tion is  extensive,  and  occupies  both  lungs,  great  danger  may  be 
apprehended,  whatever  be  the  amount  of  dyspnoea  and  other 
symptoms  at  the  time ;  for  frequently  these  come  on  in  paroxysms 
only,  or  are  scarcely  remarked  in  the  somnolent  state  in  which  the 
child  lies  during  the  remissions. 

The  chief  danger  in  asthenic  bronchitis  arises  from  the  weak- 
ness or  age  of  the  patient.  As  long  as  expectoration  continues 
free,  and  the  strength  keeps  up,  the  lungs  may  be  cleared  of  the 
secretion  fast  enough  to  maintain  their  functions  ;  but  the  disease 
is  often  fatal  to  the  weak,  and  especially  the  aged,  whose  lungs 
are  generally  more  or  less  emphysematous,  and  therefore  can  ill 
afford  any  infringement  on  their  function.  One  of  the  most  fatal 
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forms  of  bronchitis  is  that  supervening  on  a  suppressed  eruption, 
or  on  erysipelas. 

TREATMENT. — As  long  as  the  sthenic  character  of  bronchitis 
continues,  there  can  be  no  doubt  of  the  propriety  of  bleeding,  more 
or  less  freely,  by  venesection,  cupping,  or  leeches,  according  to 
the  intensity  of  the  symptoms,  and  the  strength  of  the  patient.  In 
bronchitis,  occasional  moderate  blood-letting  (from  12  to  20  f3) 
generally  gives  speedy  relief,  by  removing  the  congested  state  of 
the  lung ;  and  in  this  respect,  bronchitis  differs  from  pneumonia, 
in  which  this  congestion  is  a  more  fixed  part  of  the  disease.  It  is 
desirable,  however,  to  produce  an  impression  on  the  pulse,  which 
often  increases  in  fulness  as  the  blood  flows,  while  the  temporary 
congestion  is  relieved.  But  inflammation  of  a  mucous  membrane 
is  rarely  removed  by  bleeding  alone ;  it  involves  a  certain  struc- 
tural change,  probably  interstitial  effusion,  that  can  be  relieved 
only  by  a  free  secretion  from  the  inflamed  membrane.  Expecto- 
ration is  a  necessary  process  during  the  remainder  of  the  disease, 
and  the  strength  should  be  saved  for  this  purpose.  [It  should  be 
constantly  borne  in  mind  that  the  great  danger  in  bronchitis  is 
from  debility  in  the  more  advanced  stages  of  the  disease,  and  that 
from  this  cause  the  patient  is  unable  to  disembarrass  the  air  pas- 
sages of  the  mucous  accumulation  there.  Copious  bleeding  in 
bronchitis  also  tends  to  induce  effusion  into  the  bronchi,  and 
hasten  death.  Blood-letting  is  much  less  well  borne  in  bronchitis 
than  in  pneumonia.  One  large  bleeding  in  a  vigorous  subject  is 
usually  sufficient.  It  should  be  remembered  that  the  immediate 
symptoms  are  almost  always  relieved  by  the  bleeding,  but  that 
the  pulse  should  be  our  guide  in  the  further  prosecution  of  blood- 
letting.] In  many  cases,  the  local  is  preferable  to  the  general 
abstraction  of  blood  ;  and  often  they  may  be  combined  with  ad- 
vantage. The  local  abstraction  of  blood  should  be  performed  on 
the  side  in  which  auscultation  discovers  the  greatest  obstruction 
to  the  passage  of  the  air.  [The  free  application  of  cups  over  the 
front  of  the  chest,  or  between  the  shoulders,  is  often  accompanied 
with  great  mitigation  of  the  symptoms ;  or  leeches  may  be  applied 
over  the  seat  of  the  rhonchus.] 

In  the  earliest  stage  of  the  disease,  the  exhibition  of  a  brisk 
purgative,  containing  calomel,  is  useful  in  assisting  the  antiphlo- 
gistic effect  of  the  bleeding ;  but  at  a  later  period,  strong  purga- 
tives do  not  act  so  favourably,  and  seem  in  some  degree  to  check 
expectoration  ;  a  mild  mercurial  aperient  every  night  is,  however, 
generally  useful. 

To  aid  the  antiphlogistic  measures  already  named,  certain  in- 
ternal medicines,  which  act  especially  on  the  vascular  system,  are 
of  considerable  efficacy.  Tar'carized  antimony,  in  doses  of  from 
one-eighth  to  one-half  of  a  grain  every  three,  four,  or  six  hours, 
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with  a  drop  or  two  of  hydrocyanic  acid,  ten  or  fifteen  drops  of 
tincture  of  digitalis,  or  twenty  drops  of  colchicum  wine  in  cam- 
phor julep  or  other  more  agreeable  vehicle,  greatly  contribute  to 
reduce  the  intensity  of  the  mucous  inflammation,  and  to  hasten  its 
termination  by  expectoration.  The  efficacy  of  tartarized  antimony 
in  bronchial  inflammation  is  much  insisted  on  by  Cheyne,  Bad- 
ham,  Stokes,  and  others.  If  the  cough  is  very  hard  and  harass- 
ing, and  is  not  sufficiently  allayed  by  the  remedies  just  named,  it 
may  be  expedient  to  add  something  to  diminish  the  nervous  sen- 
sibility, such  as  hyoscyamus,  conium,  or  belladonna.  These  drugs 
produce  little  effect  unless  given  in  pretty  large  doses.  Opium 
and  the  salts  of  morphia  are  not  well  suited  to  the  early  stage  of 
bronchitis,  as  they  tend  to  check  expectoration.  [If  there  be  signs 
of  venous  congestion,  a  dusky  complexion  or  blue  lips,  opium  is 
dangerous.  It  will  increase  the  disposition  to  coma,  and  perhaps 
prove  fatal.  When  the  first  violence  of  the  disease  has  abated, 
then  it  is  highly  serviceable.]  This  objection  does  not,  however, 
apply  to  the  combination  of  opium  with  calomel,  which  is  so  effi- 
cacious in  various  inflammatory  diseases.  We  have  not  found  it 
equal  to  tartarized  antimony,  as  a  remedy  for  acute  sthenic  bron- 
chitis ;  but  it  is  a  valuable  resource  where  the  latter  disagrees  on 
account  of  irritability  of  the  stomach  or  great  debility,  and  is  more 
eligible  where  the  bronchial  affection  is  complicated  with  hepatic 
congestion  and  intestinal  disorder.  From  one  to  three  grains  of 
calomel,  or  double  that  quantity  of  blue  pill,  or  hydrargyrum  cum 
cretS,  with  from  one-fourth  to  one-half  of  a  grain  of  opium,  and  a 
grain  or  two  of  ipecacuanha,  every  three,  four,  or  six  hours,  ac- 
cording to  the  symptoms,  may  in  such  cases  be  substituted  for  the 
liquid  remedies ;  usingj  in  addition,  merely  a  little  mucilaginous 
mixture,  or  some  mild  slightly  alkaline  linctus,  for  the  cough,  in 
which,  if  there  be  fever,  a  few  grains  of  nitrate  and  citrate  of  potass 
maybe  dissolved.  The  mercury  maybe  withdrawn  as  soon  as  the 
gums  show  signs  of  its  having  affected  the  system,  or  it  may  be 
confined  to  a  single  dose  at  bed-time. 

Blisters  are  not  eligible  for  the  early  stage  of  sthenic  bronchitis 
from  their  liability  to  excite  the  whole  vascular  system  before  they 
rise,  and  consequently  to  increase  the  fever  and  bronchial  inflam- 
mation. This  effect  is  less  likely  to  be  produced  by  the  tartar- 
emetic  applied  externally,  the  operation  of  which,  by  particular 
management,  may  be  so  hastened  as  to  be  made  available  in  acute 
diseases.  For  this  purpose,  the  vessels  of  the  surface  should  be 
excited  by  friction  with  a  coarse  flannel  or  a  flesh-brush,  or  by  the 
application  of  cloths  rinsed  out  of  hot  water,  or  by  a  short  appli- 
cation of  a  mustard  poultice.  The  tartar-emetic  should  then  be 
immediately  rubbed  in,  either  in  the  form  of  a  warm,  saturated 
aqueous  solution,  or  in  that  of  an  ointment  composed  of  one  part 
of  tartar-emetic  and  two  or  three  of  lard ;  and  the  application  may 
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be  repeated  in  an  hour,  if  a  strong  effect  is  desired.  In  this  way, 
a  full  pustular  eruption  may  generally  be  excited  in  as  short  a 
time  as  that  required  for  the  rising  of  a  blister.  We  have  often 
seen  produced,  in  two  hours,  an  intense  exanthematous  redness, 
which  in  another  hour  or  two  became  a  thick  crop  of  pimples, 
speedily  running  into  vesicles  and  pustules.  This  form  of  coun- 
ter-irritation is  more  intense  and  lasting  than  that  from  a  blister, 
and  is  especially  suited  to  give  relief  in  the  more  sthenic  form  of 
bronchitis  with  very  viscid  expectoration.  It  is  probable  that  a 
minute  quantity  of  the  antimony  enters  the  circulation,  for  nausea 
is  sometimes  felt;  this  result,  instead  of  proving  injurious,  may 
be  highly  salutary.  [Or  Croton  oil  may  be  substituted  for  the 
tartar-emetic.] 

When  free  secretion  from  the  bronchial  tubes,  has  been  fully 
established,  and  especially  if  it  be  more  or  less  opaque,  we  may 
venture  on  remedies  which  are  hazardous  at  the  onset  of  the  in- 
flammation,— blisters  and  expectorants  even  of  a  somewhat  stimu- 
lating kind.  The  propriety  of  this  change  in  the  treatment  has 
been  ably  pointed  out  by  Dr.  Stokes.  Expectoration  now  becomes 
the  chief  mode  of  relief;  and  to  facilitate  this,  the  decoction  of 
senega,  [or  syrup,]  with  acetate  or  muriate  of  ammonia  and  tinc- 
ture of  squills,  may  be  added  to  the  tartar-emetic  or  ipecacuanha 
mixture  before  in  use.  Should  a  state  of  collapse  come  on,  or 
symptoms  of  increasing  debility  threaten  inability  to  expectorate, 
it  is  necessary  to  resort  to  more  decided  stimulants.  Of  these, 
the  carbonate  of  ammonia  is  the  most  appropriate,  as  it  rapidly 
enters  the  system,  and  seems  peculiarly  to  assist  expectoration. 
It  may  be  given  in  doses  of  from  two  to  five  grains  in  decoction 
of  senega,  as  frequently  as  the  urgency  of  the  symptoms  indicates; 
and  it  should  be  withdrawn  if  there  be  a  return  of  hardness  of 
the  pulse,  or  heat  of  skin.  The  tincture  of  the  lobelia  inflata 
may  sometimes  be  advantageously  added,  in  the  dose  of  ten  or 
twenty  minims;  but  its  action  is  uncertain,  both  in  kind  and  in 
degree. 

The  good  effects  of  the  treatment  will  be  apparent  in  the  general 
symptoms,  before  they  are  evinced  by  the  physical  signs.  The 
breathing  becomes  less  laboured,  the  countenance  improves,  the 
pulse  becomes  more  steady  and  full.  On  observing  and  listening 
to  the  chest,  we  may  perhaps  find  that  the  air  enters  more  freely 
into  the  lungs  ;  but  the  mucous  and  other  rhonchi  are  still  present, 
and  continue  for  some  time  ;  and  it  is  only  when  the  improvement 
is  considerable,  that  we  perceive  that  they  diminish,  and  that  the 
obstructions  become  less  general ;  that,  instead  of  bubbling  over 
the  whole,  or  a.considerable  portion  of  the  chest,  the  respiratory 
murmur  is  heard,  still  mixed  with  clicking,  whistling,  and  hum- 
ming sounds. 

In  the  asthenic  form  of  bronchitis,  the  antiphlogistic  treatment 
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can  be  employed  only  to  a  limited  extent ;  and  the  measures  for 
the  after  stages  of  the  sthenic  disease  may  be  used  from  the  first. 
Blood-letting  is  scarcely  borne,  or  only  by  leeches  and  moderate 
cupping.  Dry  cupping  is  occasionally  useful ;  but  the  most  avail- 
able external  remedies  are  blisters,  which  should  be  of  large  size. 
The  mercurial  or  antimonial  remedies,  used  in  moderation,  toge- 
ther with  decoction  of  senega,  an  ammoniacal  salt,  squill,  and 
compound  camphor  tincture,  constitute  the  chief  internal  remedies 
useful  in  such  a  case.  Where  the  depression  is  great,  and  the 
power  of  expectoration  fails,  besides  the  carbonate  ammonia,  it 
may  be  necessary  to  give  other  stimulants,  such  as  aether,  brandy, 
or  hot  coffee.  In  these  cases,  likewise,  a  certain  degree  of  absti- 
nence from  liquids  is  expedient,  not  only  by  diminishing  the  mass 
of  blood  that  has  to  pass  through  the  clogged  lungs,  but  also,  as 
in  acute  catarrh,  by  reducing  the  quantity  of  the  bronchial  secre- 
tion. Dr.  Badham  recommends  assafoetida  in  the  'occasional 
aggravations  of  the  dyspnoea,  which  he  supposes  to  arise  from  a 
temporary  spasm  in  the  bronchi.  The  asthenic  form  of  bronchitis 
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often  leaves  great  weakness  ;  and  it  is  generally  necessary  to  use 
tonics.  If  an  irritable  cough  remain,  it  may  be  allayed  by  opium. 
Change  of  air  will  sometimes  answer  both  purposes. 

In  the  bronchitis  of  young  children,  emetics  and  mercurial 
purges  are  peculiarly  serviceable.  The  former  must  not  be  too 
frequently  used,  as  they  cause  considerable  determination  to  the 
head,  and  exhaustion  ;  but  they  are  eminently  successful  in  empty- 
ing the  bronchial  tubes  of  their  secretion ;  and  they  probably  do 
this,  not  only  by  the  action  of  the  external  muscles  of  respiration, 
but  also  by  exciting  the  bronchial  muscles  to  contract,  as  we 
know  that  the  glottis  is  forcibly  closed  during  the  act  of  vomiting. 

[In  the  treatment  of  the  bronchitis  of  children  it  is  very  import- 
ant that  position  should  be  attended  to.  Dorsal  decubitus  favours 
accumulation  and  prevents  expectoration.  Young  patients  should 
be  carried  about  or  kept  sitting,  or  lie  on  their  side  or  face,  and 
their  position  constantly  changed.  The  abdomen  should  be 
moderately  bandaged  to  promote  contraction  of  the  abdominal 
muscles.  When  the  child  coughs,  it  should  be  placed  in  the  most 
favourable  position  to  promote  expectoration.  In  the  bronchitis 
of  old  persons  the  same  precautions  are  to  be  observed  ;  they 
should  be  made  to  sit  up,  and  lie  on  the  face  and  side.] 

It  is  generally  necessary  to  be  particularly  energetic  in  the 
treatment  of  bronchitis  supervening  on  suppressed  discharges  and 
eruptions.  Extensive  counter-irritation  with  tartar-emetic  [or  cro- 
ton  oil]  is  especially  indicated  in  these  cases. 


.  CHRONIC  BRONCHITIS.  203 

In  case  of  retrocedent  gout,  means  should  be, taken  to  bring 
back  the  inflammation  to  the  extremities,  by  hot  pediluvia  and 
mustard  poultices ;  but  these  measures  alone  are  not  to  be  de- 
pended on ;  and  it  is  proper  to  use  colchicum  with  other  internal 
medicines. 

The  bronchial  affections  occurring  in  the  course  of  continued 
fever,  are  often  rather  congestive  than  inflammatory  ;  and  although 
they  may  greatly  embarrass  the  breathing,  the  depressing  tendency 
of  the  general  disease  prevents  the  employment  of  blood-letting  to 
any  extent.  Leeches  to  the  chest  maybe  used  in  the  early  stages ; 
but  subsequently,  when  the  low  fever  requires  wine  and  other  sti- 
muli, the  chest  affection  can  only  be  treated  with  dry  cupping, 
sinapisms  and  blisters,  and  with  moderate  doses  of  tartarized  anti- 
mony, or  of  mercurials,  according  to  the  symptoms. 


SECTION  II. 

CHRONIC  BRONCHITIS. 

Before  entering  on  the  consideration  of  chronic  bronchitis,  we 
shall  make  a  few  general  observations  on  chronic  inflammation  of 
the  air-passages.  These  are  not  separated  from  the  acute  by  any 
very  distinct  line;  although,  when  well  marked,  they  differ  much 
from  each  other.  The  two  forms  may  pass  gradually  into  each 
other,  and  are  often  conjoined;  for  although  acute  bronchitis  fre- 
quently exists  alone,  chronic  bronchitis  is  rarely  free  from  an  ad- 
mixture of  acute  inflammation.  Neither  is  the  long  duration  of 
the  disease  always  a  proof  that  it  is  not  acute  ;  for,  in  some  cases, 
attack  may  succeed  attack  for  weeks  and  even  months,  yet  never 
lose  the  acute  character.  The  character  of  the  expectoration 
gives  some  proofs  of  the  state  of  the  membrane  ;  and  by  its  hete- 
rogeneous nature  in  chronic  bronchitis,  we  may  form  a  notion  of 
the  different  pathological  conditions  simultaneously  affecting  the 
bronchial  tubes  in  different  parts  of  the  lung.  Perhaps  the  best 
test  of  the  existence  of  chronic  inflammation  is  that  proposed  by 
Andral — the  continued  presence  of  opaque  matter  in  the  expecto- 
ration, such  as  we  have  classed  under  the  head  of  albuminous , 
whether  it  be  muco-purulent,  purulent,  fibrinous,  or  caseous; 
whether  these  occur  separately,  or,  as  is  more  usual,  are  variously 
combined,  of  different  degrees  of  consistence  and  colour,  and 
occasionally  mixed  with  a  thinner  and  more  transparent  liquid  of 
a  mucous  or  serous  quality. 

SYMPTOMS. — The  slighter  form  of  chronic  bronchitis  is  indi- 
cated only  by  habitual  cough  and  expectoration,  which  are  in- 
creased by  sudden  changes  of  the  weather,  and  generally  prevails 
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most  in  winter  and  spring.  It  is  most  common  in  advanced  life ; 
in  fact,  few  old  people  are  perfectly  free  from  it :  in  its  slighter 
degrees,  it  may  continue  for  many  years,  without  materially  injur- 
ing the  constitution  of  the  patient. 

The  more  severe  forms  may  succeed  to  an  attack  of  acute  bron- 
chitis, which  has  lasted  long  enough  to  injure  permanently  the 
vessels  of  the  bronchial  membrane,  its  effects  not  having  been 
controlled  by  treatment,  or  various  causes  having  kept  up  a  local 
irritation  at  the  stage  in  which  the  membrane  was  relieving  itself 
by  an  unusual  secretion.  In  such  cases,  although  the  sputa  have 
become  partially  opaque  and  clotted,  (or  concocted  as  the  old  writ- 
ers termed  it),  and  the  usual  mitigation  of  the  fever  and  other 
symptoms  have  accompanied  this  change,  yet  the  complaint  then 
becomes  stationary,  with  a  lower  febrile  and  inflammatory  charac- 
ter, but  with  unsubdued  and  more  paroxysmal  cough,  often  with 
dyspnoea,  soreness,  tightness,  and  wandering  pains  in  the  chest, 
and  more  or  less  derangement  of  the  general  health.  The  sputa 
become  diffluent,  or  of  different  degrees  of  consistence,  and 
mixed  with  opaque  clots  of  a  yellowish  or  greenish  colour,  often 
with  decided  pus ;  sometimes  they  are  streaked  with  blood,  or  of 
a  dirty  gray  or  brown  colour,  and  partially  transparent.  When 
the  expectoration  is  purulent  and  copious,  there  is  usually  much 
prostration  of  strength,  and  some  loss  of  flesh ;  in  some  instances, 
with  evening  hectic,  night-sweats,  and  other  symptoms  resembling 
those  of  pulmonary  consumption, — but  the  physical  signs  are 
wanting.  The  chest,  in  simple  chronic  bronchitis,  still  expands 
equally,  and  sounds  well  on  percussion :  the  respiration  and  cough 
are  heard  with  various  rhonchi, — mucous,  sonorous,  sibilant  and 
clicking, — which  are  continually  shifting  and  changing.  There 
is  no  bronchial  or  cavernous  respiration  ;  no  permanent  absence 
of  respiration  in  a  part:  no  unusual  resonance  of  the  voice  ;  and, 
in  spite  of  the  continuance  of  the  copious  and  puriform  expecto- 
ration, on  listening  day  after  day,  there  are  found  no  signs  of  a 
cavity,  viz.,  cavernous  rhonchus  or  pectoriloquy.  Under  these 
circumstances,  whatever  be  the  general  symptoms,  it  may  be 
pretty  confidently  pronounced  that  the  disease  is  not  tuberculous 
consumption,  but  simple  chronic  bronchitis.  It  is  not,  however, 
always  very  easy  to  get  this  perfect  degree  of  negative  evidence ; 
and  it  requires  much  experience  in  auscultation,  as  well  as  re- 
peated examinations,  to  pronounce  confidently  the  diagnosis.  In 
such  and  all  doubtful  cases,  we  should  take  also  into  considera- 
tion the  history  of  the  attack,  the  constitution  of  the  patient,  and 
such  of  the  general  symptoms  as  may  serve  to  throw  light  on  the 
prevailing  tendencies  of  the  system.  The  more  profuse  the  ex- 
pectoration, particularly  if  it  be  very  purulent  or  otherwise  albu- 
minous, the  less  likely  is  the  case  to  be  one  of  phthisis,  if  no 
signs  of  this  disease  be  found;  and  it  may  be  the  more  readily 
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inferred,  that  the  sputa  only  proceed  from  a  diseased  membrane. 
But  there  may  be  another  change  induced,  in  consequence  of 
long-continued  inflammation  of  the  bronchi,  namely,  dilatation; 
and  this  may  produce  physical  signs,  which  may  imitate  those  of 
phthisis. 

CAUSES. — Chronic  bronchitis  commonly  arises  from  long-con- 
tinued or  repeated  attacks  of  the  acute  disease,  in  the  way  already 
mentioned :  but  in  old  persons  it  may  originate  without  any  dis- 
tinct prior  acute  attack. 

An  inveterate  and  formidable  kind  of  chronic  bronchitis  is 
excited  by  the  habitual  inhalation  of  air  loaded  with  dust.  Needle- 
pointers,  stone-cutters,  those  who  powder  and  sift  the  materials 
for  making  porcelain,  leather-dressers,  and  workers  in  artificial 
hair  and  feathers,  are  particularly  liable  to  this  affection.  In 
these  cases  it  begins  with  dyspnoea,  which  may  continue  for  a 
considerable  time  before  the  disease  declares  itself.  In  the  course 
of  a  few  months,  however,  the  dyspnoea  is  increased,  and  accom- 
panied by  severe  cough  and  copious  expectoration,  sometimes 
mixed  with  pus  and  blood.  Not  unfrequently  the  cough  is 
accompanied  with  a  profuse  haemoptysis.  At  this  time  the  con- 
stitution suffers  much :  the  pulse  becomes  quick ;  thirst  and  fever 
come  on  ;  the  tongue  is  loaded  ;  and  the  dyspnoea  is  more  and 
more  urgent,  often  attacking  in  paroxysms,  attended  by  swelling 
and  lividity  of  the  face.  The  lesions  in  these  cases,  although 
beginning  as  chronic  bronchitis,  generally  affect  the  structure  of 
the  air-tubes  and  pulmonary  tissue,  and  terminate  ultimately  in 
various  forms  of  pulmonary  consumption.  Unless  the  disease  be 
early  relieved  by  remedies,  and  a  total  abandonment  of  the 
unhealthy  occupation)  they  become  worse ;  the  expectoration 
increases  to  a  great  extent,  and  becomes  more  purulent ;  hectic, 
with  night-sweats,  succeeds  ;  and  the  patient  ultimately  dies  with 
most  of  the  symptoms  of  tubercular  phthisis. 

When  chronic  bronchitis  occurs  in  early  life,  it  generally  fol- 
lows hooping-cough,  measles,  small-pox,  or  some  cutaneous 
eruption,  and  does  not  often  succeed  to  the  acute  disease.  It  is 
generally  a  serious  affection,  in  young  subjects,  and  is  probably 
always  accompanied  or  followed  by  considerable  changes  of 
structure  in  the  bronchial  tubes. 

ANATOMICAL  CHARACTERS. — The  mucous  membrane  of  the  air- 
tubes  is  frequently  found  of  a  deep  red  colour,  which  is  either 
diffused  or  in  patches,  and  of  a  more  livid  or  violet  tint  than  in 
the  acute  disease.  Not  unfrequently,  however,  there  is  very 
little  redness :  sometimes  the  membrane  is  even  paler  than 
usual ;  and  this  in  cases  where  there  has  been  copious  purulent 
expectoration.  It  is  often  thickened,  particularly  at  the  branching 
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of  the  tubes,  and  the  longitudinal  and  circular  fibres  under  it 
irregularly  enlarged  in  the  manner  to  be  afterwards  described. 
Ulceration  is  not  common  in  the  smaller  bronchi,  except  in  cases 
of  the  disease  arising  from  the  habitual  inhalation  of  dust,  in 
which  the  whole  mucous  membrane  of  the  air-passages  is  both 
ulcerated  and  thickened  to  a  greater  degree  than  in  any  other 
case. 

PROGNOSIS. — The  prognosis  in  chronic  bronchitis  depends  very 
much  on  its  origin,  and  on  its  being  complicated  or  not  with 
other  disorders.  When  succeeding  to  an  acute  attack,  and  when 
unattended  with  much  derangement  of  the  general  functions,  it 
does  not  tend  to  a  fatal  termination.  Even  should  there  be 
purulent  expectoration  and  some  signs  of  hectic,  a  strong  con- 
stitution and  favourable  circumstances  often  bring  about  a  cure ; 
and  slighter  forms  of  the  disease,  though  obstinate  and  lasting  for 
years,  seem  scarcely  to  abridge  life.  But  in  its  worst  character, 
with  constant  dyspnoea,  copious  purulent  expectoration,  hectic 
and  emaciation,  especially  if  attended  with  symptoms  of  confirmed 
disease  in  the  abdominal  mucous  membrane,  in  the  liver,  or  in 
the  heart,  it  is  nearly  as  fatal  as  tubercular  phthisis.  In  com- 
plicated cases,  the  bronchitis  is  often  secondary ;  and  there  are 
abundant  examples  which  prove  that  it  may  disappear  entirely,  if 
the  primary  disease  be  of  a  tractable  nature  and  yield  to  treat- 
ment. In  many  instances,  the  prognosis  must  in  great  measure 
depend  on  the  physical  signs :  the  disease  is  itself  an  attendant 
on  phthisis;  and  if  these  give  the  least  suspicion  that  tubercles 
are  present,  the  case  must  be  considered  of  doubtful  issue.  The 
cases  of  simple  bronchitis  that  prove  fatal  are  those  in  which  the 
mucous  membrane  and  other  structures  of  the  tubes  have  become 
so  altered  in  texture  and  function,  that  the  oxygenation  of  the 
blood  is  permanently  impeded,  whilst  the  copious  secretion,  and 
the  perpetual  wearing  efforts  to  expectorate  it,  waste  the  body 
and  reduce  the  strength.  Such  cases  generally  occur  in  aged 
persons,  and  in  those  already  reduced  by  fever  or  some  other 
severe  disease.  The  imperfect  oxygenation  of  the  blood  that 
results  from  extensive  chronic  bronchitis,  occasions  congestions 
in  the  lungs  and  heart:  hence  organic  diseases  of  the  heart,  with 
effusions  of  serum  and  of  blood,  not  unfrequently  supervene  on  its 
long  continuance. 

TREATMENT. — In  the  administration  of  remedies  in  this,  as 
in  all  chronic  diseases,  regard  must  be  paid  to  the  time  re- 
quired for  the  cure,  and  the  strength  economized  accordingly. 
Unless  in  case  of  a  temporary  increase  of  pulmonary  congestion 
or  aggravation  of  the  inflammation,  blood-letting  is  not  neces- 
sary, for  it  has  little  power  to  control  the  action  of  vessels  under 
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the  influence  of  chronic  inflammation.  Where  needful,  a  few 
leeches  under  the  clavicles,  to  the  top  of  the  sternum,  or  cup- 
ping between  the  shoulders,  will  generally  suffice  ;  or  the  exist- 
ence of  pain  on  either  side  may  direct  the  place  for  blood-letting. 
The  most  generally  useful  class  of  remedies  are  counter-irritants 
conjoined  with  mild  alterative  tonics.  Friction  of  the  chest  with 
an  oily  liniment  containing  various  proportions  of  tartar-emetic, 
tincture  of  cantharides,  the  essential  oils,  ammonia,  or  acetic  acid, 
or  a  diluted  mineral  acid,  according  to  the  effect  desired,  or  a 
succession  of  mild  blisters  ;  or,  in  less  severe  cases,  wearing  an 
ample  pitch  or  mercurial  plaster,  with  a  small  portion  of  cantha- 
rides in  it,  will  furnish  a  choice  of  means  applicable  to  every 
case.  The  methods  by  friction  are  preferable  to  the  use  of  plas- 
ters, for  they  tend  to  promote  the  respiratory  movements  ;  whereas 
plasters,  unless  they  be  supple  and  carefully  applied,  may  some- 
what restrain  the  expansion  of  the  chest.  To  avoid  this,  the 
patient  should  be  desired  to  take  long  deep  inspirations  when  the 
plaster  is  first  applied  ;  and  if  its  material  be  rigid,  long  cuts 
should  be  made  in  it,  from  the  middle  to  the  margin,  correspond- 
ing with  the  intercostal  spaces  from  the  sternum  to  the  sides.  Dr. 
Stokes  strongly  recommends  the  following  liniment  as  a  rubefa- 
cient  in  chronic  bronchitis  : 


12.  R.—Sp.  Terebinth., 

AcH.  Acetici.f^ss  ; 
Vnellum  Ovi,  j  ; 
Aq.  Rosar.,  f^iiss; 
Olei  Limonis,  f  3j. 
M. 

We  have  used  it  with  good  effect  ;  but  have  found  a  combination 
of  ammonia  with  similar  ingredients  a  still  more  permanent  and 
energetic  counter-irritant,  such  as  the  following: 

13.  K.  —  Liquor  Ammoniae.  f^ss  ad  fjj; 
Olei  Amygdal.,  f.^ss; 
Olei  Terebinth.,  f.^iss; 
Aquae  Font.,  f^ij  ; 
Olei  Rosmarin.  vel  Limonis,  f£j. 
M. 

We  have  sometimes  employed  with  benefit  a  counter-irritant  lotion, 
composed  of  a  saturated  solution  of  tartarized  antimony  with 
hydriodate  of  potash,  in  the  proportion  of  half  a  drachm  to  the 
ounce,  adding  a  little  oil  of  turpentine  or  lemon  to  distinguish  it 
as  a  liniment. 

With  external  counter-irritation  it  is  generally  expedient  to  join 
such  internal  remedies  as  may  seem  best  calculated  to  improve 
the  condition  of  the  diseased  membrane,  and  of  the  functions 
generally.  These  must  vary  in  different  individuals  ;  and  although, 
in  all  these  cases,  the  same  local  disease  —  chronic  bronchitis  — 
exists,  yet  they  may  be  relieved  by  the  most  opposite  means. 
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Mild  tonics,  such  as  columbo  and  cascarilla  with  nitric  acid,  sar- 
saparilla,  and  taraxicum,  are  very  commonly  useful  to  improve 
the  state  of  the  secretions  and  functions  in  general  ;  and  where 
the  expectoration  is  profuse  and  even  purulent,  without  much 
vascular  excitement,  the  mineral  acids  and  metallic  astringents  in 
some  cases,  in  others  myrrh,  copaiba,  the  balsam  of  Peru,  or  ben- 
zoic  acid,  prove  occasionally  useful.  Many  of  these  are  safe  and 
beneficial  only  when  combined  with  external  counter-irritation. 
With  this  safeguard,  we  have  found  that  even  steel  medicines, 
particularly  that  most  valuable  preparation,  the  iodide  of  iron, 
may  be  borne,  and  have  sometimes  been  very  salutary  in  improv- 
ing the  general  health  and  strength,  without  increasing  the  cough. 
The  hydriodate  of  potash  has  been  also  found  of  service  in 
some  instances :  it  seems  to  restrain  low  degrees  of  inflammation 
affecting  the  fibrous  parts  of  the  air-tubes,  and  probably  may,  in 
some  degree,  retard  the  processes  of  induration  to  which  they 
tend. 

Of  late  years  much  has  been  said  for  and  against  the  direct 
application  of  remedies  to  the  bronchial  surface,  particularly  of 
the  vapour  of  iodine  and  chlorine  by  inhalation.  This  treatment, 
proposed  some  years  ago  by  M.  Gannal,  a  French  chemist,  has 
been  used  with  some  advantage  by  several  practitioners.  The 
chlorine  or  iodine  is  put  in  a  liquid  state  into  an  inhaler  contain- 
ing hot  water,  and  the  air  drawn  into  the  lungs  through  a  thin 
layer  of  this  water  is  impregnated  with  an  amount  of  chlorine 
varying  according  to  the  proportion  of  the  ingredients  used.  In 
several  cases  in  which  we  have  seen  this  plan  tried,  (he  result 
has  been  unfavourable,  the  stimulating  properties  of  the  vapour 
exciting  fever  and  cough,  and  the  effort  of  inhaling  fatiguing  the 
patient.  For  this  method  of  inhalation  might  be  substituted  the 
diffusion  of  iodine  or  chlorine  combined  with  aqueous  vapour, 
either  in  the  apartment  of  the  patient,  or,  what  would  be  more 
practicable,  in  a  small  room  or  closet,  cleared  for  the  purpose,  in 
which  half  an  hour  or  an  hour  could  be  spent  twice  a  day.  This 
plan  has  been  also  proposed  by  Dr.  Murray.  Iodine  or  chlorine 
may  be  readily  dispersed  in  any  quantity  through  a  room,  by 
placing  a  few  grains  of  the  former,  or  a  solution  of  the  chloride 
of  lime  or  soda,  in  a  saucer  floating  on  hot  water.  The  quantity 
should  be  determined  by  the  effect  on  the  patient,  always  keep- 
ing it  belo-w  that  which  causes  much  coughing  or  acceleration  of 
the  pulse.  The  inhalation  of  tar  vapour  has  had  repeated  and 
extensive  trials,  since  Sir  Alexander  Crichton  first  directed  the 
attention  of  practitioners  to  it,  and  there  has  been  some  evidence 
in  favour  of  its  beneficial  effects  in  certain  cases  of  chronic 
bronchitis.  As  it  is  of  a  stimulating  nature,  like  the  balsams,  it 
proves  useful  only  in  cases  free  from  irritability  or  tendency  to 
active  inflammation  :  it  is  important  to  watch  its  effects  when  first 
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employed,  and  to  diminish  or  withdraw  it  altogether,  if  it  continue 
to  aggravate  the  cough  and  quicken  the  circulation. 

The  utility  of  expectorants  in  the  chronic  form  of  bronchitis 
has  been  questioned,  because  it  is  supposed  that  they  might  in- 
crease the  secretion  that  is  already  redundant.  But  they  probably 
exert,  in  many  instances,  an  alterative  rather  than  a'  stimulant 
operation  on  the  bronchial  membrane.  Thus  ipecacuanha,  which 
seems  to  increase  the  expectoration  in  acute  bronchitis,  modifies 
and  facilitates  it  in  the  chronic  disease.  In  some  cases,  it  may 
be  given  with  great  advantage  in  emetic  doses  repeated  every  two 
or  three  days :  in  some  obstinate  examples  of  the  milder  form  of 
the  disease  attacking  persons  of  robust  habit,  this  practice  has 
effected  a  cure.  As  an  expectorant,  it  may  be  given  in  the  dose 
of  a  grain  or  two  of  the  powder  or  twenty  or  thirty  drops  of  the 
wine,  repeated  several  times  a  day,  combined  with  squill,  col- 
chicum,  camphor,  and  opium,  or  any  other  combination  that  the 
symptoms  of  the  case  may  indicate.  Squill  is  very  useful  in 
chronic  cough  unattended  with  purulent  expectoration ;  and,  in 
combination  with  colchicum,  ipecacuanha,  and  a  small  quantity 
of  opium,  are  often  very  serviceable  in  facilitating  the  expectora- 
tion and  quieting  the  winter  cough  of  old  people.  When  the 
expectoration  is  viscid,  an  alkali  should  be  added ;  and  with  a 
feeble  state  of  the  circulation,  the  carbonate  of  ammonia  is  the 
best.  The  tincture  of  the  lobelia  inflata  has  sometimes  proved 
very  beneficial  in  the  occasional  aggravations  of  chronic  bron- 
chitis, by  relieving  the  breathing,  and  facilitating  expectoration : 
but  its  operation  varies  greatly,  sometimes  causing  giddiness  and 
faintness  in  a  dose  of  ten  minims,  sometimes  giving  relief  only  in 
doses  of  a  drachm. 

To  diminish  morbid  sensibility,  and  allay  that  mobility  of  the 
muscular  system  on  which  the  length  and  frequency  of  the  fits  of 
coughing  depend,  narcotics  must  often  be  combined  with  the  pre- 
ceding remedies.  Unless  for  the  sake  of  procuring  a  night's  rest, 
opium  should  not  be  given  alone,  but  combined  with  ipecacuanha, 
colchicum,  or  some  of  the  other  drugs  which,  in  some  measure, 
prevent  its  astringent  effect  on  the  secretions.  The  salts  of  mor- 
phia, liquor  morphifB  bimeconatis,  or  the  Tinct.  Camphorae  Co., 
are  in  many  cases  more  suitable  than  solid  opium  or  its  tincture. 
Conium  in  its  extract  is  a  very  useful  narcotic  in  chronic  bron- 
chitis, particularly  combined  with  ipecacuanha,  and,  if  the  secre- 
tion be  excessive,  with  benzoic  acid  also.  The  extract  or  tincture 
of  conium  has  been  sometimes  used  by  inhalation :  Dr.  Stokes 
recommends  ten  or  fifteen  grains  of  the  extract  to  be  added  to  hot 
water  in  an  inhaler,  and  the  inhalation  practiced  for  a  quarter  of 
an  hour  once  or  twice  a  day.  The  extract  or  tincture  of  henbane, 
and  the  extracts  of  stramonium  and  of  belladonna,  are  likewise 
14 
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[14.  R— Ext.  Conii, 

Pulv.  Scillae,  aa  gss. 
Ammoniaci,  %iss. 
M. — Div.  in  pil.  xxx. 
Sig. — One  every  four  hours.] 

occasionally  beneficial.  The  latter  is  particularly  serviceabl 
where  the  cough  has  a  convulsive  character ;  and  it  should  be 
given  in  large  doses,  such  as  a  grain  or  two.  In  these  convulsive 
cases,  assafcetida  and  valerian  have  been  found  very  serviceable. 
Hydrocyanic  acid,  the  oil  of  bitter  almonds,  and  laurel-water, 
which  seem  to  owe  their  power  to  the  same  principle,  also  some- 
times give  great  relief  to  the  cough  of  nervous  subjects ;  but  we 
have  found  them  very  uncertain. 

[15.  R — Acid.  Hydrocyan.,  gtt.  x. 
Mist.  Amygdal.,  f  t^iv. 
Syr.  Amygdal ,  f  §j. 
M. 
Sig. — A  tablespoonful  three  or  four  times  a  day.] 

Besides  the  means  directed  against  the  bronchial  disease,  it  is 
of  great  importance  to  attend  to  the  state  of  the  functions  in  gene- 
ral. In  febrile  cases,  the  daily  exhibition  of  a  saline  purgative 
is  advisable.  Should  there  be  any  complication  with  abdominal 
disorder,  it  is  obvious  that  this  should  be  attended  to.  Thus, 
when  pain  of  the  right  side  and  shoulder,  with  perhaps  fulness 
and  tenderness  in  the  right  hypochondrium,  stools  of  unnatural 
colour,  a  loaded  tongue,  and  turbid  urine,  indicate  disordered 
function  of  the  liver  and  alimentary  canal,  it  will  be  desirable  to 
put  the  patient  under  an  alterative  course  of  blue  pill  and  mild 
aperient  medicines,  in  order  to  improve  the  functions  of  these 
important  organs.  Again,  where  a  florid  tongue,  tender  epigas- 
trium, frequent  thirst,  dry  skin,  and  nightly  accessions  of  fever, 
indicate  that  the  disease  extends  to  the  mucous  membrane  of  the 
stomach  and  bowels,  it  is  quite  apparent  that  many  of  the  reme- 
dies directed  against  the  bronchial  disease  will  not  be  borne, 
or  will  prove  injurious,  until  the  gastric  disease  be  relieved  by 
leeches  and  blisters  to  the  epigastrium,  followed  by  the  mildest 
alterative  aperients,  with  small  doses  of  castor  oil,  and  rigid  regu- 
lation of  the  diet.  Until  this  gastritic  affection  be  subdued,  the 
action  of  most  internal  remedies,  even  colchicum  or  opium,  may 
be  irritating.  If  due  attention  be  paid  to  the  removal  of  such 
complications,  and  if  the  disease  do  not  present  a  decidedly  in- 
flammatory character,  the  weakness  of  the  system  may  be  com- 
bated by  tonics,  such  as  the  sulphate  of  quinine,  and  the  others 
before  named. 

DIET  AND  REGIMEN. — The  diet,  in  all  cases  of  chronic  bron- 
chitis, should  be  mild  and  simple,  and  as  nourishing  as  can  be 
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borne  without  disordering  the  digestive  organs,  or  increasing  the 
bronchial  disorder.  Farinaceous  and  milky  food,  with  a  little 
chicken  or  white  fish,  is  best  adapted  to  the  plurality  of  cases ; 
but  those  whose  frames  have  been  much  weakened  by  age  or  by 
excesses,  generally  require  more  substantial  animal  food,  with  a 
certain  proportion  of  wine,  which,  like  tonics,  may  be  allowed 
with  most  safety  where  a  counter-irritant  is  habitually  used.  It  is 
scarcely  necessary  to  insist  on  the  importance  of  avoiding  extremes 
and  sudden  changes  of  temperature,  insufficient  or  damp  clothing, 
and  all  those  circumstances  that  are  frequently  in  themselves  ex- 
citing causes  of  the  disease :  when  re-applied,  they  must  neces- 
sarily prolong  it ;  and  not  a  few  instances  are  met  with,  in  which, 
owing  to  the  nature  of  our  climate,  it  is  impossible  entirely  to 
avoid  them.  In  these  cases,  in  spite  of  the  most  careful  adminis- 
tration of  remedies,  the  disease  persists ;  but  a  perfect  cure  may 
be  effected  by  simple  removal  to  a  more  genial  climate.  A  warm 
sea-coast  residence  is  the  most  beneficial,  especially  if  the  patient 
use  regular  and  moderate  exercise  in  the  open  air.  When  the 
circumstances  of  the  patient  do  not  permit  the  measure  to  its  full 
extent,  a  change  of  air  to  the  distance  of  a  few  miles  may  often 
do  good,  always  preferring  a  sheltered  situation  with  a  dry  soil. 
The  careful  regulation  of  the  air  in  the  apartments  to  which  he  is 
confined  during  the  winter  months,  must  be  the  resource  of  many 
in  this  country ;  and  this  can  now  be  effected  with  the  greatest 
precision  and  economy  by  means  of  Dr.  Arnott's  stove,  one  of  the 
most  valuable  inventions  of  the  present  age.  There  must,  how- 
ever, be  additional  means  to  insure  the  ventilation  of  the  rooms, 
which  may  be  safely  effected  by  a  small  fan-wheel  in  a  window 
or  door,  so  placed  as  to  direct  the  current  of  fresh  air  to  the  ceil- 
ing, where  it  would  mix  with  the  warm  air  of  the  room,  and  occa- 
sion no  draft. 

In  those  predisposed  to  bronchial  inflammation,  the  practice  of 
daily  sponging  the  chest  freely  with  vinegar,  or  salt  and  water, 
contributes  much  to  diminish  the  susceptibility  to  cold  ;  and  in  the 
winter,  the  chest  should  be  well  protected  by  a  leather  vest,  as 
well  as  a  long-sleeved  flannel  waistcoat. 


SECTION  III. 

BRONCHORRHffiA. 

THE  mucous  membrane  of  the  air-tubes  may  be  disordered  in 
its  function  of  secretion,  independently  of  the  process  of  inflam- 
mation ;  and,  by  the  effects  of  the  altered  secretion  as  well  as  by 
the  condition  of  the  membrane  itself,  various  groups  of  symptoms 
are  induced.  The  most  remarkable  are  those  accompanied  by 
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excess  and  defect  of  the  watery  part  of  the  secretion,  constituting 
Bronchorrhcea,  or  Bronchial  flux.  That  with  excess  is  the  Hu- 
moral Jlsthma  of  the  older  writers,  and  the  Pituitous  Catarrh  of 
Laennec. 

SYMPTOMS. — Bronchorrhoea  generally  comes  on  without  any 
fever,  in  paroxysms  of  asthmatic  or  oppressed  breathing,  with 
cough,  and  the  subsequent  expectoration  of  an  abundant  thin 
frothy  liquid,  which  appears  to  be  the  natural  mucus  diluted  with 
a  considerable  addition  of  the  watery  part  of  the  blood,  with 
some  portion  of  its  saline  matter.  In  some  instances  the  affection 
extends  to  the  nasal  membrane,  causing  sneezing  and  a  discharge 
from  the  nostrils,  similar  to  that  of  a  cold  in  the  head ;  sometimes 
the  bronchial  and  nasal  affections  alternate.  The  attack  gene- 
rally comes  on  rather  suddenly  in  the  evening,  sometimes  twice 
or  oftener  in  the  day,  and  may  last  from  a  few  minutes  to  several 
hours :  the  dyspnoea  is  sometimes  extreme ;  but  the  strength  of  the 
respiratory  forces  being  unimpaired,  the  fluid  is  discharged  by 
violent  coughing  as  fast  as  it  is  secreted,  and  comes  up  clear, 
slightly  viscid  and  frothy,  to  the  amount  of  a  pint  or  more,  leav- 
ing the  patient  almost  free  from  complaint.  On  applying  the  ear 
to  the  chest  at  the  commencement  of  the  attack,  various  kinds  of 
whistling,  cooing,  and  sonorous  rhonchi  are  heard  ^  a  little  later, 
these  become  mucous  and  crackling  or  bubbling,  and  very  little 
of  the  natural  respiratory  murmur  is  heard.  The  sound  on  per- 
cussion is  generally  pretty  good ;  but  in  severe  cases  this  is  also 
impaired  by  the  profuse  quantity  of  liquid,  which,  from  the  sub- 
raucous  and  sub-crepitant  rhonchi,  may  be  known  to  extend  even 
to  the  smaller  bronchial  tubes.  As  the  coughing  discharges  this 
fluid,  the  respiratory  murmur  gradually  returns ;  but  even  after  the 
paroxysm  is  over,  a  good  deal  of  whistling  and  wheezing  may  be 
heard  in  the  chest. 

CAUSES. — This  affection  commonly  occurs  in  persons  of  a  re- 
laxed habit,  who  have  a  languid  circulation,  and  are  little  dis- 
posed to  inflammation.  It  appears  to  be  frequently  connected 
with  long-standing  disorder  of  the  digestive  or  biliary  organs. 
Laennec  remarks  that  it  is  common  in  gouty  subjects  advanced 
in  age,  in  whom  the  gout  has  become  irregular  and  slight  in  its 
effects  on  the  extremities.  The  causes  which  generally  excite 
an  attack  are,  exposure  to  sudden  transitions  of  temperature,  espe- 
cially when  the  body  is  perspiring,  disorders  of  the  stomach  and 
bowels,  particularly  from  acid  or  acescent  drinks,  and  other  cir- 
cumstances that  tend  to  disorder  the  balance  of  the  secretions 
and  of  the  circulation.  It  sometimes  arises  from  the  unknown 
atmospheric  influences,  which  develop  common  catarrh  or  bron- 
chial influenza :  in  these  diseases  the  pituitous  catarrh  often  forms 
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a  most  prominent  and  important  pathological  part,  and  it  may  re- 
main after  the  febrile  symptoms  have  subsided. 

After  one  attack,  pituitous  catarrh  is  very  apt  to  recur;  very 
slight  causes,  such  as  peculiar  odours,  close  rooms,  and  trivial 
irregularities  of  diet  being  sufficient  to  re-excite  it.  In  many 
c"ases,  however — from  our  own  experience,  we  should  say  in  a 
considerable  majority — bronchorrhreal  discharges  are  secondary 
of  organic  disease  of  the  heart,  tubercles  of  the  lungs,  or  some 
other  organic  lesion,  causing  obstruction  in  the  circulation  through 
the  lungs,  the  flux  being  a  natural  mode  of  relief  to  the  over- 
distended  vessels.  Not  unfrequently  it  accompanies  or  follows 
dry  catarrh  or  bronchial  congestion ;  and  we  shall  presently  find 
that  the  pathological  difference  between  the  two  affections  is  not 
great. 

ANATOMICAL  CHARACTERS. — The  examination  of  the  air-tubes 
of  those  who  have  died  during  a  paroxysm  of  pituitous  catarrh, 
discovers  little  or  no  trace  of  inflammation  in  the  bronchial  mem- 
brane. It  is  sometimes  a  little  thickened  and  softer  than  natural, 
from  the  infiltration  of  serum;  sometimes  it  is  perfectly  pale; 
sometimes  a  few  lines  or  patches  of  vascularity  are  seen.  The 
heart  is  commonly  found  more  or  less  diseased,  especially  at  the 
left  auriculo- ventricular  orifice ;  sometimes  there  is  merely  thin- 
ning of  the  walls.  More  rarely  miliary  tubercles  are  found  in 
great  abundance ;  and  we  have  seen  an  instance  of  pituitous 
catarrh  in  connection  with  malignant  disease  of  the  bronchial 
glands,  which  seemed  to  press  on  several  of  the  great  pulmonary 
blood-vessels.  These  several  results,  together  with  the  transitory 
character,  but  long-continued  recurrence  of  these  attacks,  the 
nature  of  the  discharge,  the  absence  of  febrile  and  inflammatory 
symptoms  in  the  subjects,  whom  it  affects,  lead  us  to  consider 
pituitous  catarrh  as  a  profluvium  depending  on  a  laxity,  want  of 
tone,  or  a  mechanical  obstruction  of  the  pulmonary  and  bronchial 
vessels,  rather  than  on  an  inflammation. 

PROGNOSIS. — The  importance  of  this  affection  varies  much 
according  to  the  state  of  the  individual.  When  it  attacks  a  sub- 
ject enfeebled  by  age  or  disease,  it  may  prove  fatal  in  a  few  hours, 
there  not  being  sufficient  strength  to  discharge  the  suffocating 
accumulation  of  fluid  in  the  air-tubes.  Again,  its  long  continu- 
ance, when  it  has  by  habit  become  established  in  the  system,  may 
waste  the  body,  and  by  the  struggle  caused  by  its  frequent  attacks, 
it  may  aggravate  or  induce  disease  of  the  heart,  and  lead  to  drop- 
sical effusions  and  other  serious  symptoms  of  a  breaking-up  of  the 
constitution.  In  other  cases  where  the  body  is  strong  or  the  dis- 
ease slight,  it  may  go  on  for  years,  impairing  the  comfort  rather 
than  destroying  the  general  health  of  the  individual.  Its  occa- 
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sional  occurrence  may  even  prove  salutary  in  cases  of  diseased 
heart,  by  unloading  the  engorged  pulmonary  vessels,  and  averting 
more  formidable  evils.  Andral  records  an  instance  in  which  a 
sudden  temporary  attack  of  pituitous  catarrh  with  very  profuse 
discharge  was  attended  with  the  removal  of  hydrothorax.  In  all 
cases  the  condition  of  the  general  health  and  of  other  organs, 
especially  the  heart  and  lungs,  must  be  duly  considered  before  a 
prognostic  of  the  probable  issue  of  the  case  can  be  safely  given ; 
and  if  there  be  found  by  physical  examination  that  there  is  consi- 
derable disease  of  the  heart,  or  a  probability  of  the  presence  of 
tubercles  in  the  lungs,  the  case  will  assume  a  proportionately 
unfavourable  aspect. 

TREATMENT. — This  affection  is  sometimes  very  obstinate,  par- 
ticularly when  it  has  become  established  in  the  habit.  The  treat- 
ment should  be  considered  in  relation  to  the  attacks  of  dyspnoea 
and  expectoration,  and  to  the  condition  of  the  system,  and  the 
pulmonary  and  general  circulation,  with  a  view  to  prevent  the 
recurrence  of  the  attacks.  The  chief  indication,  when  an  attack 
comes  on,  is  to  shorten  its  duration  by  diminishing  the  pulmonary 
congestion  as  far  as  possible  by  means  of  derivatives,  and  pro- 
moting the  relief  of  what  remains  by  measures  which  assist  expec- 
toration. From  what  we  have  already  said  of  the  nature  and 
subjects  of  the  disease,  it  may  be  inferred  that  blood-letting  is 
rarely  indicated.  Immersing  the  hands  and  feet  or  even  the 
whole  body  in  hot  water,  or  still  better  in  a  vapour  bath,  will 
sometimes,  by  deriving  freely  to  the  surface,  much  relieve  the 
paroxysm  of  dyspncea,  and  diminish  the  quantity  of  secretion 
which  accompanies  it ;  but  to  take  effect,  such  measures  should 
be  employed  at  the  earliest  feeling  of  the  asthmatic  attack,  and 
before  the  secretion  commences,  otherwise  they  only  weaken  the 
patient  and  scarcely  shorten  the  attack.  An  emetic  will  often 
relieve  an  attack  by  determining  freely  to  the  surface,  and  by 
facilitating  the  discharge  of  any  fluid  which  may  have  already 
been  secreted  in  the  air-tubes ;  and  some  cases  have  been  signally 
benefited  by  the  repeated  use  of  this  remedy.  Its  violent  and 
disagreeable  action,  however,  precludes  its  employment  in  many 
cases;  particularly  in  the  weakly,  and  those  labouring  under 
organic  affections  of  the  heart.  Laennec  found  tartar-emetic  in 
large  doses  effectual  in  two  cases  in  which  suffocation  was  threat- 
ened. Ipecacuanha  is,  however,  on  the  whole,  preferable,  and 
when  it  cannot  be  borne  as  an  emetic,  it  is  sometimes  useful  in 
equalizing  the  circulation  and  in  promoting  expectoration  and 
perspiration.  When  the  cough  is  very  violent,  it  may  be  advan- 
tageously combined  with  hyoscyarous,  conium,  or  small  quantities 
of  opium.  In  a  few  cases  we  have  known  great  relief  from  the 
tincture  of  the  lobelia  inflata,  in  the  dose  of  from  twenty  to  thirty 
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drops  every  hour  or  two  hours,  and  increased  according  to  its 
effects ;  but  it  is  a  very  uncertain  remedy,  sometimes  causing  a 
most  unpleasant  giddiness  and  sickness  in  the  dose  of  ten  drops. 
In  subjects  that  are  very  weak,  with  languid  circulation,  it  may 
be  necessary  to  give  stimulants  to  support  the  powers  of  expecto- 
ration during  the  paroxysm.  Of  these,  a  strong  hot  infusion  of 
coffee  is  the  best  and  the  most  harmless,  but  it  is  apt  to  lose  its 
effect;  and  it  may  be  requisite  to  substitute  combinations  of 
ether,  ammonia  and  camphor,  with  one  of  the  remedies  before 
named. 

The  most  important  object  of  the  treatment  is  to  prevent  the 
recurrence  of  the  attacks ;  and  for  this  purpose  constitutional 
measures  are  of  more  avail  than  those  directed  particularly  to  the 
lungs.  Of  the  latter  it  may,  however,  be  mentioned,  that  the 
habitual  promotion  of  moderate  expectoration  by  small  doses  of 
ipecacuanha  and  the  balsam  of  copaiba  or  Peru,  with  alkaline 
attendants  and  other  remedies,  recommended  for  bronchial  con- 
gestion, may  sometimes  prevent  that  accumulation  in  the  vessels 
that  is  apt  to  end  in  an  asthmatic  paroxysm.  The  occasional 
application  of  a  blister  will  sometimes  withdraw  the  irritation  and 
flux  from  the  bronchial  surface.  A  course  of  aperients  may  also 
give  temporary  relief,  particularly  where  the  complaint  originates 
in  a  torpid  state  of  the  bowels ;  but  drastic  purgatives  should  be 
avoided,  for  although  they  may  for  the  time  remove  the  pulmo- 
nary symptoms,  they  injure  the  tone  of  the  digestive  organs  and 
insure  the  recurrence  of  the  disorder.  In  gouty  subjects  it  is  useful 
to  increase  the  urinary  secretion  by  a  moderate  use  of  colchicum 
with  alkalies.  But  these  measures  are  of  little  avail,  unless 
attempts  be  made  to  improve  the  tone  and  balance  of  the  vascular 
system  by  a  mild  but  tonic  diet  and  regimen.  The  diet  should  be 
mild  and  nutritive,  consisting  chiefly  of  farinaceous  food  and  plain 
meat  taken  at  regular  hours  and  in  moderate  quantity.  Spirituous 
and  fermented  liquors  should  be  taken  as  sparingly  as  the  previ- 
ous habits  of  the  patient  and  the  present  strength  will  allow. 
Liquids  of  all  kinds  should  be  used  with  limitation,  and  with 
due  regard  to  the  activity  of  the  renal  and  cutaneous  excretions. 
These  should  be  promoted  by  regular  exercise  in  a  bracing  but 
not  a  too  cold  air,  care  always  being  taken  that  the  clothing  is 
sufficient  to  maintain  the  temperature  of  the  surface.  Such  mea- 
sures will  generally  do  more  than  drugs ;  but  where  they  prove 
insufficient  or  cannot  be  fully  adopted,  benefit  may  sometimes  be 
derived  from  a  course  of  some  mild  tonic,  such  as  colurabo,  cas- 
carilla,  or  even  quinine  with  a  mineral  acid,  or  the  sulphate  of 
zinc  in  small  doses,  or  one  of  the  milder  preparations  of  steel. 
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SECTION  IV. 

BRONCHIAL  CONGESTION. 

BRONCHIAL  CONGESTION,  or  congestive  asthma,  inaccurately 
termed  by  Laennec  dry  catarrh,  is  another  affection  which  exem- 
plifies altered  secretion  of  the  bronchial  membrane  without  in- 
flammation. It  is  known  more  as  an  asthmatic  than  as  a  catarrhal 
affection. 

SYMPTOMS. — The  symptoms  vary  much  according  to  its  extent. 
In  its  slightest  degrees  it  is  experienced  by  many  individuals,  who 
only  in  the  morning  on  waking  feel  their  breath  rather  short  until 
they  have  coughed  up  a  little  thick,  tough,  gray,  semi-transparent  or 
dirty-looking  mucus.  In  its  severer  degrees,  that  is,  when  more 
of  the  bronchial  membrane  is  affected,  the  shortness  of  breath 
may  amount  to  asthma,  which  comes  on  in  paroxysms  ending  with 
hard  dry  cough  and  the  expectoration  of  the  scanty  mucus  before 
mentioned.  Occasionally  there  may  be  also  a  thin  mucous  secre- 
tion ;  but  this  is  not  constant,  and  is  obviously  not  the  general 
cause  of  the  dyspnoea.  Sometimes  there  is  little  or  no  cough ; 
and  the  dyspnoea  or  rather  shortness  of  breath  is  not  in  fits,  but 
may  last  for  months  and  even  years  without  other  pectoral  symp- 
toms. If  an  attack  of  bronchitis  supervene,  there  is  a  great  ag- 
gravation of  the  dyspnoea,  often  amounting  to  severe  asthma,  and 
the  symptoms  of  the  two  complaints  are  conjoined.  But  in  sim- 
ple bronchial  congestion,  there  is  no  fever,  or  sign  of  inflamma- 
tion, but  sometimes  a  sense  of  heat  and  constriction,  or  rather  of 
stuffing,  in  the  chest.  There  is  often,  however,  much  gastric 
disorder,  with  swelled  and  slightly  furred  tongue,  relaxed  uvula, 
and  congested  tonsils. 

The  physical  sign  of  this  disease  is  a  more  or  less  complete 
suspension  of  the  respiratory  sound  in  the  part  affected,  whilst  the 
chest  at  that  point  sounds  well  on  percussion.  This  suspension 
is  caused  by  the  tumefaction  of  the  bronchial  membrane,  which 
either  of  itself,  or  assisted  by  the  scanty  thick  mucus  before  men- 
tioned, obstructs  the  passage  of  the  air  in  ordinary  respiration. — 
Sometimes  during  coughing,  or  violent  efforts  of  respiration,  a 
clicking,  wheezing,  or  sibilant  sound  announces  that  the  obstruc- 
tion is  not  quite  complete  ;  and  some  of  the  tubes  will  generally 
yield  some  of  these  rhonchi  in  common  breathing.  These  signs, 
together  with  the  character  of  the  expectoration,  will  suffice  for 
the  diagnosis. 

CAUSES. — Excesses  in  diet,  the  sudden  removal  of  cutaneous 
eruptions,  suppressed  gout,  and  sudden  checks  given  to  perspira- 
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tion  or  any  other  free  secretion,  occasionally  excite  this  affection. 
These  causes  operating  on  systems  not  much  disposed  to  inflam- 
matory reaction,  such  as  those  of  a  torpid  habit  of  body,  destroy 
the  balance  of  the  capillary  system,  and  occasion  an  undue  dis- 
tension or  congestion  in  certain  parts  of  it.  The  same  kind  of 
passive  congestion  is  sometimes  more  directly  occasioned  by  or- 
ganic diseases  of  the  heart,  particularly  those  in  which  there  is 
some  obstruction  in  the  left  ventricle  ;  and  these  cases  frequently 
are  accompanied  by  the  symptoms  of  dry  catarrh. 

ANATOMICAL  CHARACTERS. — The  membrane  of  the  air-tubes  is 
generally  found  of  a  deep  red  or  violet  colour,  and  sometimes  par- 
tially tumefied,  but  without  softening  or  ulceration.  These  circum- 
stances, together  with  the  sudden  and  intermitting  character  of 
the  disease  in  some  instances  and  its  long  stationary  duration  in 
others,  seem  to  indicate  that  the  affection  rather  belongs  to  the 
class  of  passive  congestions  which  may  be  produced  and  removed, 
or  endure  for  an  uncertain  period  without  that  tendency  to  definite 
terminations  which  inflammations  manifest.  This  congestion  may 
doubtless  sometimes  originate  in  inflammatory  affections  of  the 
same  part ;  but  according  to  our  experience  it  is  more  commonly, 
as  already  stated,  the  result  of  disorders  of  the  digestive  or  other 
organs,  which  tend  to  injure  the  tone  of  some  other  part  of 
the  capillary  system ;  and  when  from  prior  tendency  the  bron- 
chial membrane  becomes  its  seat,  its  secretion  is  impaired  and 
the  symptoms  above  described  are  induced.  Occasionally  bron- 
chial congestion  is  conjoined  with  bronchorrhoea ;  but  according 
to  the  view  which  we  have  taken  of  that  affection,  the  patho- 
logical causes  of  the  two  do  not  very  widely  differ,  the  same 
circumstances  which  cause  a  loss  of  tone  in  the  capillaries  being 
capable  of  either  relaxing  their  exhalations,  or  dilating  their 
caliber  ;  or,  what  is  more  usually  the  case,  some  parts  of  the 
membrane  are  affected  with  one,  and  some  with  the  other,  and 
the  result  is  the  expectoration  of  much  thin  glairy  fluid  with  little 
pellets  of  tough  mucus  in  it.  So,  too,  by  a  modification  in  the 
properties  of  the  congested  vessels  they  may  be  excited  or  relaxed, 
and  relieve  themselves  by  the  exhalation  of  their  watery  contents ; 
and  we  accordingly  sometimes  find  an  attack  of  catarrh  or  asthma, 
at  first  quite  dry,  and  devoid  of  any  but  the  tough  expectoration, 
suddenly  relieved  by  a  copious  discharge  of  a  thin  frothy  fluid. 
This  happens  commonly  where  the  congestion  is  a  mechanical 
result  of  organic  disease  of  the  heart. 

PROGNOSIS. — Dry  catarrh,  although  sometimes  severe  and  diffi- 
cult to  remove,  is  rarely  a  dangerous  disease,  except  in  so  far  as 
it  may  be  connected  with  organic  lesions  of  the  heart  or  extreme 
general  debility.  According  to  the  extent  of  the  bronchi  affected, 
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the  disease  varies  from  a  degree  not  interfering  with  the  general 
health,  to  one  amounting  to  severe  asthma.  Andral  records  two 
instances  in  which  fatal  asphyxia  was  caused  by  tough  mucus 
that  plugged  up  one  of  the  great  bronchi,  and  which  no  efforts  of 
coughing  were  able  to  remove ;  but  these  are  to  be  considered 
as  accidental  cases ;  and  generally  the  expectoration  comes  at 
last,  to  the  temporary  relief  of  the  breathing  even  in  the  most 
severe  cases.  But  the  continuance  of  the  disease  tends  to  induce 
permanent  lesions  of  the  pulmonary  texture,  particularly  dilatation 
of  the  tubes  and  cells,  which  tend  more  constantly  to  injure  the 
function  of  respiration,  and  sometimes  eventually  to  destroy  life. 

TREATMENT. — Depending  as  this  affection  generally  does,  on 
constitutional  causes,  it  requires  general  treatment  as  well  as  mea- 
sures calculated  to  improve  the  condition  of  the  affected  mem- 
brane. A  due  management  of  the  diet,  avoiding  all  acid,  rich 
and  irritating  articles  of  food,  the  promotion  and  regulation  of 
the  excretions  by  the  appropriate  combinations  of  mild  aperients 
and  diuretics,  such  as  blue-pill,  ipecacuanha,  rhubarb,  aloes,  nitre, 
colchicum,  &c.,  followed  by  mild  alterative  tonic  medicines  and 
suitable  exercise,  are  the  measures  best  calculated  to  restore  and 
maintain  that  balance  and  tone  of  the  sanguiferous  system,  which 
is  incompatible  with  the  congestive  distensions  of  its  parts. 

With  regard  to  the  remedies  directed  to  the  congested  mem- 
brane, it  is  not  found  that  those  useful  in  bronchitis  are  of  much 
avail  here.  Blood-letting  produces  little  impression.  Dry  cup- 
ping and  other  means  of  derivation  are  occasionally  of  more  use. 
Stimulating  applications  to  the  surface  of  the  chest,  such  as  tur- 
pentine and  vinegar  or  ammonia  embrocations,  or  pitch  plasters, 
or  even  dry  rubbings  are  frequently  of  temporary  advantage. 
There  are,  however,  means  of  increasing  the  bronchial  secretion, 
and  thus  reducing  the  congestion,  which,  as  temporary  remedies, 
have  considerable  efficacy.  We  have  before  noticed  the  pro- 
perty which  alkalies  seem  to  possess,  of  determining  to  the  bron- 
chial surface ;  and  we  have  now  to  notice,  in  addition,  their 
attenuant  or  dissolving  power,  which  diminishes  the  tenacity  of 
the  bronchial  secretion,  augments  its  quantity,  and  thus  facilitates 
its  expulsion.  Their  action  is  probably  in  great  measure  chemi- 
cal. We  know  that  alkaline  remedies  render  the  urine  alkaline, 
and  therefore  increase  the  alkaline  quality  of  the  blood.  Now 
there  is  no  solvent  of  mucus  more  powerful  than  alkalies  ;  and  it 
is  easy  to  conceive  that  an  alkaline  state  of  the  blood  can  scarcely 
be  compatible  with  the  formation  of  tough  solid  mucus.  Having 
followed  the  example  of  Laennec  in  using  this  class  of  remedies, 
we  have  found  them  very  beneficial  in  promoting  the  expectora- 
tion, and  relieving  the  dyspnoea  of  dry  catarrh.  The  Liquor 
Potasse  (fllxx.  to  xl.,)  carbonate  of  soda  (gr.  x.  to  xx.,)  or  carbonate 
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of  ammonia  (gr.  iij.  to  vj.,)  may  be  given  three  or  four  times  a  day, 
with  squill,  ipecacuanha,  or  colchicum,  and  some  narcotic,  accord- 
ing to  the  general  state  of  the  system  and  the  prevalence  of  par- 
ticular symptoms.  Laennec  recommended  also  the  use  of  alkaline 
baths,  and  of  sulphur  baths  in  cases  complicated  with  cutaneous 
eruptions.  The  inhalation  of  the  steam  of  hot  water,  alone 
or  with  camphor,  tar  vapour,  ammonia,  or  any  other  volatile 
matter  which  may  render  it  slightly  stimulating,  is  sometimes  of 
use.  Some  patients  derive  benefit  from  smoking  tobacco  or  stra- 
monium, particularly  when  there  is  also  a  tendency  to  spasm  in 
the  bronchi. 


SECTION  V. 

[HAY  ASTHMA. 

THIS  peculiar  affection,  called  also  summer  bronchitis,  rose 
catarrh,  &c.,  and  occurring  in  the  summer  and  autumn,  has  been 
recently  described  by  British  writers,  particularly  Dr.  Bostock 
and  Dr.  Elliotson. 

SYMPTOMS. — It  commences  with  uneasiness,  heat  and  itching 
in  the  eyelids,  particularly  severe  along  the  tarsi  and  carunculse 
lachrymales.  The  membrane  is  red  and  injected,  but  the  inflam- 
mation does  not  extend  to  the  eyeball.  These  symptoms  are 
accompanied  with  increased  lachrymation,  a  sense  of  fulness  in 
the  eyeball,  intolerance  of  light,  and  weight  or  pain  in  the  region 
of  the  frontal  sinuses.  The  irritation  soon  extends  to  the  Schnei- 
derian  membrane,  and  is  attended  with  itching  and  stuffing  of  the 
nostrils,  increased  secretion  of  mucus  and  violent  paroxysms  of 
sneezing.  If  the  attack  be  severe,  the  mucous  membrane  of  the 
fauces  and  larynx  becomes  involved,  causing  a  sense  of  dryness, 
and  extreme  itching  or  constant  tickling  in  the  throat,  slight 
cough,  tightness  across  the  chest  and  difficulty  of  breathing ;  but 
there  is  little  or  no  expectoration.  Several  paroxysms  may  occur 
in  the  course  of  the  day.  There  is  usually  an  exacerbation  soon 
after  rising  in  the  morning. 

CAUSES. — The  causes  of  this  singular  affection  are  generally 
regarded  as  due  to  some  emanation  from  new  cut  hay.  Many 
persons  suffer  annually  severely  from  this  disorder ;  and  cannot 
go  into  a  hay-field  without  being  attacked.  There  is  probably 
some  idiosyncrasy  which  acts  in  these  cases.  Some  individuals 
are  affected  in  the  same  manner  by  smelling  powdered  ipeca- 
cuanha, a  common  garden  rose,  the  bean  flower,  &c.  &c.  A  case 
is  related  in  which  the  symptoms  of  this  affection  were  produced 
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in  the  son  of  a  lady  who  was  subject  to  hay  asthma  herself,  by  the 
smell  of  the  Guinea  pig;  and  of  another  individual,  in  whom  the 
fur  of  a  hare  immediately  brought  on  an  attack. 

TREATMENT. — But  little  can  be  done  for  this  disorder,  the 
attack  usually  subsiding  in  a  short  time.  The  sulphate  of  iron 
and  quinine,  with  the  cold  shower  bath,  have  been  recommended 
as  the  best  means  of  prophylaxis.  During  an  attack,  the  treat- 
ment should  be  palliative  and  the  diet  not  too  rigid.  Dr.  Elliotson 
suggested  the  use  of  the  chlorides  of  lime  or  soda  as  disinfecting 
agents,  and  the  result  in  several  cases  was  satisfactory.  Much 
yet  remains  to  be  studied,  both  concerning  the  nature  and  treat- 
ment of  this  disease.] 


SECTION  VI. 

NEURALGIA,  OR  PAINFUL  SENSIBILITY,  OF  THE  AIR-TUBES. 
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A  PAIN  in  the  larynx,  or  under  the  sternum,  is  sometimes  pro- 
duced independently  of  inflammation  or  any  other  affection.  It 
is  most  commonly  excited  by  breathing  cold  air,  but  sometimes 
comes  on  independently  of  any  such  cause.  This  morbid  sensi- 
bility, although  often,  is  not  invariably  accompanied  by  increased 
contractility.  Spasmodic  asthma,  or  spasm  of  the  glottis,  may  be 
unattended  with  any  other  pain  than  that  common  to  dyspnoea ; 
and,  on  the  other  hand,  the  weak  or  relaxed  state  of  the  bronchial 
tubes,  marked  by  difficult  or  imperfect  expiration,  is  sometimes 
accompanied  by  an  increased  sensibility  of  the  bronchial  mem- 
brane, so  that  the  breathing  of  cold  or  irritating  air  becomes 
unusually  painful.  Under  such  circumstances  the  pain  may  be 
considered  as  nervous,  depending  on  an  excessive  sensibility  of 
the  sentient  filaments  of  the  par  vagum,  like  the  gastrodynia  and 
morbid  sensibility  of  its  gastric  branch. 

TREATMENT. — The  direct  application  of  narcotics,  by  inhaling 
their  vapour  or  smoke,  will  sometimes  relieve  nervous  pain  of  the 
air-tubes.  The  vapour  of  hot  water  charged  with  camphor  or 
conium  with  an  alkali,  smoking  a  cigar,  or  even  holding  in  the 
mouth  a  lump  of  camphor  or  a  warm  aromatic  lozenge,  a  bit  of 
ginger,  or  a  clove,  will,  in  some  cases,  remove  the  pain,  and 
enable  the  individual  to  take  breath  freely.  Where  cold  air  only 
excites  the  pain,  a  respirator,  or  some  warm  porous  material 
held  to  the  mouth  will  prevent  it.  But  it  is  better  to  attempt  to 
reduce  the  morbid  sensibility  by  the  daily  use  of  the  shower-bath, 
or  by  freely  sponging  the  throat  and  chest  with  vinegar  or  salt 
water,  at  first  tepid,  but  after  a  few  days  quite  cold. 
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SECTION  VII. 

STRUCTURAL  LESIONS  OF  THE  AIR-TUBES. 

A.    HYPERTHOPHr  AND  INDURATION  OF  THE  A1H-TOBES. 

CHANGES  of  structure  in  the  bronchial  tubes  are  most  commonly 
the  result  of  inflammation,  or  of  some  kindred  modification  of  the 
nutritive  process.  Frequent  recurrence  or  long  continuance  of 
inflammation  of  the  bronchial  membranes,  as  in  other  structures, 
changes  their  condition,  and  the  mechanical  forces  to  which  they 
are  subjected  in  the  function  of  respiration  may  variously  modify 
this  change.  The  most  simple  change  of  structure  is  a  mere 
thickening  of  the  mucous  and  submucous  tissues.  This,  generally, 
in  some  degree,  accompanies  acute  inflammations,  but  is  then 
only  temporary,  and  subsides  as  the  secretion  becomes  free  and 
albuminous ;  being  caused,  probably,  by  only  an  infiltration  of 
the  pores  of  the  tissue  with  soft  lymph,  which,  as  the  inflamma- 
tion subsides,  is  eliminated  and  expectorated  with  the  mucus  of 
the  membrane.  The  deposits  that  are  the  most  readily  produced 
by  inflammation  in  highly  vital  tissues,  are  also  the  most  readily 
removed ;  and  thus  it  is  that  the  soft  albuminous  matter  that  is 
effused  by  acute  inflammation  in  cellular  textures  and  in  paren- 
chymatous  organs  in  general,  if  it  be  not  so  abundant  as  to  com- 
press the  vessels,  becomes  absorbed  as  the  inflammation  subsides. 

But  it  is  otherwise  when  the  inflammation  recurs  frequently,  or 
lasts  long ;  for  it  then  causes  an  effusion  less  susceptible  of  ab- 
sorption, involves  the  less  vital  structures ;  and  as  the  changes 
induced  are  slow,  so  they  are  more  permanent,  because  they  be- 
come identified  with  the  nutritive  or  reparative  functions  of  these 
tissues.  A  degree  of  hypertrophy  is  then  produced  of  some  or 
all  of  the  various  tissues  composing  the  tubes.  Sometimes  there 
is  extraordinary  thickening  of  the  mucous  membrane,  so  that  it 
forms  projections  within  the  tube.  More  commonly,  however,  it 
is  the  harder  and  less  vital  textures  that  undergo  the  change,  and 
its  effects  is  to  increase  the  rigidity  of  the  tubes,  so  that  there  is  a 
diminution  of  their  expansibility  and  contractility.  Nothing  is 
more  common  than  to  find  the  air-tubes  of  persons  who  have  long 
suffered  from  bronchitis,  presenting  an  unusual  development  of 
the  longitudinal  elastic  fibres.  In  other  cases,  the  outer  cellular 
coat  of  the  larger  bronchi  is  thickened  and  indurated,  and  their 
cartilages  are  sometimes  partially  ossified.  Any  of  these  changes 
has  the  effect  of  rendering  the  lungs  less  easily  expansible  in 
respiration :  the  first  in  particular  is  a  common  cause  of  the  short 
breath  from  which  persons  frequently  affected  with  bronchitis 
generally  suffer ;  and  although  not  often  serious  in  itself,  yet  it 
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may  so  abridge  the  sphere  of  the  function  of  respiration  as  to  make 
its  increased  exertion,  during  bodily  exercise,  a  matter  of  difficulty 
and  disorder,  and  to  render  it  ill  able  to  bear  any  other  disease,  to 
which  the  lungs  can  in  general  adapt  themselves  by  supplementary 
efforts. 

SYMPTOMS. — The  chief  sign  of  hypertrophy  of  the  longitudinal 
fibres,  and  of  increased  rigidity  of  the  tubes  generally,  is  difficulty 
of  inspiration,  which  is  short,  quick,  and  performed  with  an  effort, 
especially  on  making  any  exertion  ;  whilst  the  expiration  is  com- 
paratively easy ;  but  both  acts  are  often  accompanied  by  wheezing 
sounds  from  irregularities  in  the  caliber  of  some  of  the  tubes,  and 
frequently  from  partial  congestion  or  inflammation,  from  which 
tubes  thus  diseased  are  rarely  free.  The  vesicular  murmur  is  im- 
paired, and  the  expansion  of  the  whole  chest  is  perceptibly  limited. 
These  signs  resemble  those  of  spasmodic  asthma,  except  that  they 
are  permanent,  and  are  not  removed  as  the  latter  may  be,  for  an 
instant,  on  breathing  after  holding  the  breath  in  the  manner  before 
described. 

TREATMENT. — Inasmuch  as  these  lesions  seem  to  arise  from  con- 
tinued inflammation,  it  becomes  of  the  more  importance  to  direct 
remedies  against  those  forms  of  bronchitis  that  are  habitual  or  fre- 
quently recurring.  An  imperfectly  cured  cough  will  often  harass  a 
patient  for  months,  and  even  for  years.  In  process  of  time  the 
breathing  becomes  permanently  shortened,  and  an  irritation  is  often 
fixed  in  some  of  the  tubes,  manifesting  its  effect  on  their  secreting 
function  by  habitual  expectoration,  generally  thin  and  mucous, 
sometimes  muco-purulent.  This  affection  varies  greatly  in  degree. 
We  have  known  several  cases  of  habitual  dyspnoea,  presenting  the 
characters  now  described,  ultimately  prove  fatal,  and  after  death 
no  other  lesion  discovered  than  a  general  redness  of  the  membrane 
lining  the  larger  tubes,  and  an  extraordinary  development  of  the 
longitudinal  fibres.  There  is  one  point  with  regard  to  treatment 
particularly  suggested  by  a  knowledge  of  this  change  of  structure, 
that  not  only  should  the  practitioner  persevere  in  the  use  of  the 
means  which  tend  to  eradicate  the  low  degrees  of  inflammation 
that  produce  it,  especially  alkaline  expectorants  and  counter-irri- 
tants, but  he  should  also  endeavour  to  countervail,  by  mechanical 
means,  that  mechanical  limitation  which  this  change  induces  in 
the  size  of  the  tubes.  If  the  patient  use  no  exertion  and  give  his 
lungs  little  play,  any  increase  in  the  rigidity  of  the  tubes  will  more 
readily  fix  them  in  their  present  contracted  state  ;  but  if  he  take 
moderate  exercise,  increased  as  habit  improves  his  power,  the 
lungs  will  be  kept  in  that  free  mobile  condition  that  is  least  favour- 
able to  rigidity  or  deposition  of  any  kind.  Probably  special 
efforts  of  inhalation  would  be  useful  with  the  same  view ;  and  as 
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this  might  be  combined  with  some  mildly  stimulating  vapour, 
such  as  that  of  water  impregnated  with  tar  or  camphor,  it  might 
be  also  serviceable  in  improving  the  secreting  properties  of  the 
membrane.  It  is  obvious,  however,  that  great  discretion  is  ne- 
cessary in  the  employment  of  these  mechanical  means,  for  if  they 
strain  the  tubes  beyond  the  due  limits,  they  may  cause  a  morbid 
yielding  of  the  walls,  and  increased  inflammation  ;  and  if  exertion 
be  used  beyond  what  the  function  of  circulation  can  readily  sup- 
port, it  will  occasion  congestion  in  the  lungs,  which  may  aggravate 
the  original  disease,  and  induce  lesions  of  other  kinds.  These 
mechanical  measures  are  more  adapted  for  young  than  for  old 
subjects ;  because  in  the  latter  the  change  is  more  likely  to  be 
permanent,  under  the  influence  of  that  general  law  by  which,  as 
age  advances,  fibrous  tissues  tend  to  assume  a  cartilaginous  hard- 
ness, and  cartilage  becomes  rigid  with  osseous  matter. 

B.    DILATATIOJf    AND    OBLITERATION    OF    THE    AIH-TCBES. 

On  examining  the  lungs  of  patients  who  have  long  suffered 
from  complaints  of  the  chest,  it  is  not  uncommon  to  find  the  bron- 
chial tubes,  when  laid  open  by  a  pair  of  scissors  from  the  large  to 
the  smaller  branches,  exhibit  dilatations  of  different  kinds,  the 
enlargement  being  usually  most  apparent  in  those  parts  of  the  tubes 
where  the  cartilaginous  plates  are  small  arid  few ;  but  occasionally 
the  larger  tubes  are  also  dilated,  their  rings  only  here  and  there 
limiting  their  dilatation.  Sometimes  the  dilatations  are  pretty 
uniform  through  some  length  of  a  tube.  [This  affection  is,  in  a 
large  majority  of  cases,  if  not  invariably,  consecutive  to,  chronic 
bronchitis  ;  but  when  established,  it  has  special  signs,  and  pecu- 
liar symptoms,  and  besides,  its  diagnosis  and  prognosis  are  im- 
portant from  the  liability  that  there  is  of  its  being  confounded  with 
phthisis  pulmonalis.  It  is  by  no  means  a  frequent  disease.  Laen- 
nec  cites  four  cases,  of  which  he  saw  two  ;  Andral  five,  one  doubt: 
ful ;  and  Louis  eight  or  nine  during  his  service  at  La  Pitie,  in 
about  ten  years.  The  majority  of  patients  afflicted  with  this 
disorder  are  usually  over  forty,  but  children  sometimes  suffer 
from  it ;  Laennec  records  a  case  in  a  child  three  years  and  a  half 
old,  and  M.  Legendre  another,  quoted  by  Valleix,  in  a  child  of 
seven,  of  general  dilatation  of  an  entire  lung.  Males  seem  much 
more  liable  to  it  than  females,  six  out  of  seven  cases  occurring  in 
males  ;  a  result  corresponding  to  the  greater  frequency  of  bron- 
chitis in  males  than  females.]  In  other  cases  they  form  irregular 
roundish  cells  or  pouches,  freely  communicating  with  each  other, 
from  which  other  tubes  arise  either  dilated  or  undilated.  [Thus 
tubes  of  the  fifth  or  sixth  division  of  a  bronchus  may  equal  in  size 
the  bronchus  itself,  and  tubes  naturally  no  larger  than  a  crow-quill 
may  become  as  large  as  the  finger.  This  dilatation  may  be  con- 
fined, (though  but  rarely,)  to  a  single  bronchus,  or  to  a  single 
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branch,  or  it  may  extend  to  all  the  bronchial  ramifications  of  an 
entire  lobe,  and  sometimes  terminates  in  a  cul-de-sac  on  the  sur- 
face of  the  organ.  The  same  bronchus  may  be  dilated  at  inter- 
vals, so  as  to  form  a  series  of  alternate  dilatations  and  contractions, 
giving  the  bronchus  a  beaded  appearance.]  The  tissues  sur- 
rounding the  tubes  are  generally  more  or  less  altered.  They  are 
least  so  in  the  uniform  or  tubular  form  of  dilatation,  in  which  the 
coats  are  often  quite  thin,  and  the  longitudinal  fibres  distinct,  al- 
though'occasionally  enlarged.  But  in  the  more  globular  or  cellu- 
lar dilatations,  the  walls  of  the  tubes  are  commonly  much  altered  ; 
they  are  irregularly  thickened,  the  thickening  being  formed  in  part 
by  hypertrophy  of  the  mucous  and  submucous  tissues  lining  the 
tubes,  and  partly  by  a  dense  tissue  on  their  outsides,  probably 
consisting  of  the  parenchyma  of  the  lung  compressed  by  the  env- 
croaching  tube.  There  is  little  or  no  trace  of  the  longitudinal  or 
circular  fibres  in  this  form  of  dilatation,  and  the  lining  membrane  is 
generally  in  a  softened  state  and  of  a  red  colour,  whilst  some  parts 
of  the  tubes  are  quite  rigid.  [The  walls  of  the  dilated  bronchi  are 
for  the  most  part  thickened  and  scattered  over  with  irregular  car- 
tilaginous fragments,  even  in  those  portions  near  the  periphery  of 
the  lungs.  The  mucous  mejnbrane  is  thickened  and  granular, 
not  transparent,  of  a  more  or  less  red  colour,  sometimes  brown, 
and  more  or  less  softened.  Cases  have  also  been  related  by 
Barth,  Andral,  and  Guersant,  in  which  the  walls  of  the  dilated 
portions  were  thin,  transparent,  and  globular,  resembling  blisters  ; 
these  were  noticed  especially  in  young  children,  and  from  the 
absence  df  all  inflammatory  signs,  they  considered  them  con- 
genital. The  matter  contained  in  dilated  bronchi  resembles  the 
sputa  which  is  expectorated  during  life.  In  a  case  observed  by 
Louis,  of  globular  dilatation,  there  was  found  a  yellow,  friable, 
unorganized  matter,  which  could  be  mashed  under  the  finger  like 
cheese,  and  was  evidently  tuberculous.  The  pulmonary  tissue, 
around  the  dilatation,  sometimes  retains  a  certain  degree  of  elasti- 
city. It  is  in  such  cases  that  percussion  is  of  no  value.  But  ordi- 
narily, if  the  bronchi  are  much  dilated,  the  pulmonary  tissue  is 
condensed,  as  if  the  cells  had  been  forcibly  and  mechanically  com- 
pressed ;  but  it  does  not  lose  its  elasticity ;  and  will  subsequently  ex- 
pand, thus  differing  from  that  which  surrounds  tubercular  caverns. 
It  is  impermeable  to  air,  and  presents  no  granulations  on  being  cut 
into.  In  a  case  reported  by  M.  Legendre,  the  pulmonary  tissue 
was  of  a  scirrhous  consistence,  and  resembled,  in  colour  and  density, 
the  tissue  of  the  uterus.  These  are  the  cases  in  which  dulness  on 
percussion  exists.]  We  shall  better  understand  the  pathology  and 
signs  of  these  lesions  by  examining  a  little  into  their  causes. 

CAUSES. — Laennec,  who  first  described  dilatation  of  the  bronchi, 
ascribed  it  to  the  frequent  accumulation  of  mucous  in  the  tubes, 
causing  their  mechanical  distension.  He  considered  that  they  were 
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formed  especially  by  long-continued  chronic  bronchitis,  and  that 
the  continual  recurrence  of  the  same  distension  of  the  tubes  led  to 
their  permanent  dilatation.  But  this  view  is  by  no  means  sufficient 
to  account  for  the  remarkable  changes  which  we  frequently  see  in 
the  structure  of  the  dilated  tubes ;  nor  do  these  lesions  constantly 
occur  where  the  bronchial  secretion  is  copious,  and  most  calcu- 
lated to  cause  distension.  M.  Andral  takes  a  more  rational  view 
in  ascribing  these  lesions  to  a  modification  in  the  nutrition  of  the 
textures  composing  the  tubes ;  but  he  does  not  attempt  to  explain 
the  mode  in  which  the  change  is  effected.  If,  however,  we  bear 
in  mind  the  details  of  the  internal  mechanism  of  respiration,  and 
the  manner  in  which  they  may  be  deranged  by  disease  in  the  vari- 
ous textures  concerned  in  them,  we  shall  find  no  difficulty  in 
tracing  several  causes  of  dilatation  of  the  air-tubes,  as  well  as  an 
explanation  of  the  changes  in  their  tissues  and  those  of  the  sur- 
rounding parts.  A  mutual  pressure  is  continually  exerted  between 
the  interior  of  the  bronchial  tree  and  the  air :  in  inspiration,  by 
the  air  which  enters  to  distend  the  tubes  ;  in  expiration,  by  the 
tubes  contracting  to  expel  the  air.  In  forcible  acts  of  respiration, 
such  as  coughing  or  energetic  breathing,  this  pressure  is  increased; 
but  in  the  normal  condition  of  the  tubes,  when  they  all  equally  and 
freely  convey  the  air  to  and  fro,  and  meet  the  pressure  with  a  well- 
proportioned  degree  of  elasticity  and  contractility,  this  pressure 
is  balanced  and  borne  well.  But  if  in  any  way  the  equality  of 
this  pressure  be  disturbed,  or  those  elastic  and  contractile  proper- 
ties that  are  opposed  to  it  be  deranged,  it  becomes  converted  into 
a  cause  of  unnatural  distension  in  some  parts,  while  it  does  not 
reach  others  with  sufficient  force.  There  are  several  conditions 
which  may  cause  these  disturbances,  and  they  are  -especially  to 
be  met  with  in  those  diseases  which  are  known  to  lead  to  dilata- 
tion of  the  air-tubes.  Bronchitis  may  act  in  both  these  ways : 
by  thickening  of  the  membranes  or  by  viscid  secretions,  it  may 
cause  partial  or  complete  obstructions,  which,  by  preventing  the 
free  entry  of  air  into  some  tubes,  increase  its  pressure  into  others, 
which  become  distended  in  consequence ;  and  it  may  alter  the 
condition  of  the  tissues  composing  the  tubes,  so  that,  losing  their 
elastic  and  contractile  properties,  they  yield  to  the  pressure  and 
become  fixed  in  this  dilated  condition.  Perhaps,  as  Dr.  W. 
Stokes  has  suggested,  the  mere  loss  of  contractility  may  in  itself 
be  sufficient  to  cause  dilatation  of  the  bronchi ;  but  our  view  will 
be  more  satisfactory  if  we  take  into  consideration  that  this  dis- 
tending force  is  applied  to  textures  softened  and  otherwise  modi- 
fied by  inflammation,  and  that  the  change  may  thus  become  perpe- 
tuated and  combined  with  other  alterations  in  the  textures  affected. 
Hence  the  lesions  are  often  not  simple  dilatations  of  the  tubes, 
but  comprehend  also  irregular  softenings  and  indurations,  atrophy 
and  thickening  of  their  several  textures :  so  that  when  the  lung 
15 
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is  cut  open  after  death,  it  may  be  at  first  difficult  to  discover  that 
the  irregular  cavities  and  indurations  which  it  presents  are  formed 
by  dilated  tubes.  Then,  in  the  production  of  these  dilatations,  we 
are  not  to  forget  the  influence  of  violent  acts  of  respiration.  They 
have  been  observed  to  succeed  to  hooping-cough,  and  other 
bronchial  affections  in  which  the  cough  is  particularly  violent  and 
long-continued.  But  we  have  met  with  cases  of  dilated  bronchi 
in  which  there  had  been  very  little  cough,  and  none  of  any  vio- 
lence ;  and  here  we  must  suppose  that  the  other  causes,  the  irre- 
gular introduction  of  air,  and  the  partial  yielding  of  the  tissues, 
were  more  exclusively  concerned  in  the  production  of  this  lesion. 
Of  this  kind  are  the  following  cases.  In  pleuro-pneumonia,  the 
lung  is  inflamed  and  at  the  same  time  compressed  by  an  effusion 
in  the  sac  of  the  pleura :  if  it  remain  long  in  this  state,  the  smaller 
air-tubes  and  cells  become  obliterated  by  the  adhesion  of  their 
sides,  so  that  when  the  liquid  is  removed  from  the  pleura,  they 
will  not  expand  again  with  the  enlargement  of  the  chest ;  but  the 
large  and  middle-sized  bronchi  are  not  obliterated, — they  bear  the 
whole  force  of  the  inspired  air,  and  become  consequently  dilated 
by  it.  These  cases,  although  not  uncommon,  were  not  noticed 
by  any  writer,  until  described  in  the  author's  lectures  published 
in  the  Medical  Gazette.  Dr.  Corrigan  has  since  described  •  cases 
of  dilated  bronchi,  which  seem  to  be  of  the  same  character, 
although  he  refers  them  to  the  production  in  the  lung  of  a  new 
contractile  tissue,  like  the  cirrhosis  of  Laennec.  We  doubt  the 
propriety  of  giving  such  a  name  to  a  lesion  which  seems  to  be 
the  result  rather  of  inflammation  modified  by  the  circumstances 
of  compression  or  of  slow  progress,  than  of  a  peculiar  production 
like  the  cirrhosis  of  the  liver.  Other  lesions  which  cause  the 
obliteration  or  obstruction  of  a  considerable  number  of  tubes  and 
cells,  tend  to  produce  dilatation  of  the  adjoining  tubes,  on 
which  the  motions  of  the  chest  act  with  augmented  force.  Thus 
it  was  observed  by  M.  Reynaud,  that  when  bronchial  tubes 
become  obliterated  in  consequence  of  the  effusion  and  organization 
of  lymph  within  them,  (a  result  connected  with  pneumonia  rather 
than  bronchitis,)  they  are  sometimes  dilated  up  to  the  obstruction, 
and  the  neighbouring  tubes  and  cells  commonly  so.  The  same 
result  is  not  unfrequently  observed  in  connection  with  tubercles 
which  press  on  some  tubes  or  obliterate  the  cells  to  which  they 
lead.  Larger  tumours,  such  as  aneurisms  and  cancer  of  the 
bronchial  glands,  pressing  on  one  of  the  great  bronchi,  in  a  simi- 
lar way,  cause  unusual  distension  of  those  parts  of  the  lung  to 
which  the  other  bronchus  leads. 

SYMPTOMS. — The  symptoms  produced  by  dilatations  of  the  bron- 
chi vary  according  to  the  extent  of  the  lesions.  Slight  degrees  of 
them  are  met  with  in  the  bodies  of  persons  who  had  not  during  life 
manifested  any  prominent  disorder  of  the  respiration ;  and  their 
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simpler  forms  may  exist  to  a  greater  extent  without  producing  other 
effect  than  a  liability  to  attacks  of  bronchitis.  But  where  many  tubes 
are  affected,  their  structure  modified,  and  much  of  the  vesicular 
parenchyma  obliterated  in  consequence,  there  are  then  produced 
habitual  dyspnoea,  with  more  or  less  cough  and  muco-purulent 
expectoration,  which  is  often  remarkable  for  its  fcetor.  The  ordi- 
nary symptoms  of  severe  chronic  bronchitis,  from  which  some  of 
the  affected  tubes  are  scarcely  ever  free,  are  generally  present ; 
and  the  permanency  of  these  symptoms,  together  with  a  degree  of 
lividity,  dropsical  effusion  in  different  parts,  and  cachectic  condi- 
tion of  the  whole  frame  induced  by  the  crippled  state  of  the  lungs, 
constitutes  the  usual  general  character  of  the  aggravated  forms  of 
dilated  bronchi. 

[In  the  cases  which  come  under  the  notice  of  the  physician,  the 
disease  will  be  found  to  have  existed  for  some  time.  The  patients 
will  state  that  they  have  suffered  from  a  violent  cough  for  a  year 
or  more,  with  exacerbations  more  or  less  violent,  at  variable  in- 
tervals. In  the  case  of  M.  Lejendre,  mentioned  by  Valleix,  the 
little  patient  suffered  a  few  days  after  birth,  with  all  the  symptoms 
of  a  violent  catarrh,  which  constantly  recurred  till  the  age  of  four, 
when  the  first  manifest  signs  of  dilatation  of  the  bronchi  occurred. 
The  cough  is  generally  obstinate,  frequent,  easy,  and  but  little 
painful.  The  expectoratipn  is  abundant ;  the  sputa  opaque,  little 
or  not  at  all  aerated,  yellow,  greenish  in  colour,  and  sometimes 
even  brownish;  they  are  sometimes  thick,  adherent  to  the  vessel, 
and  mingled  with  a  slight  quantity  of  frothy  saliva.  In  some  cases 
the  expectoration  resembles  pus,  and  in  these  great  foetidity  is 
observed  both  in  the  breath  and  matter  expectorated.  The  ex- 
pectoration is  more  abundant  in  the  morning  and  evening  than 
at  any  other  time ;  it  sometimes  will  cease  entirely  for  some  days, 
and  then  a  large  quantity,  of  purulent  aspect,  will  be  voided.  The 
dyspnrea  is  very  slight,  except  when  an  accumulation  occurs  or 
acute  bronchitis  supervenes. 

The  general  health  of  patients  suffering  with  dilated  bronchi  is 
often  perfectly  good ;  there  is  no  fever,  or  loss  of  flesh.  When 
the  disease  is  very  far  advanced,  there  may  be  emaciation  and 
hectic.  When  these  symptoms  are  present,  the  disorder  is  gene- 
rally complicated  with  tubercular  phthisis.  The  supervention  of 
acute  bronchitis  occasions  an  augmentation  in  the  intensity  of  the 
local  symptoms,  accompanied  with  a  febrile  movement.] 

The  physical  signs  of  dilated  bronchi  are  very  intelligible. 
[Percussion  frequently  furnishes  no  sign  of  value,  but  when  the 
dilatation  is  considerable,  and  when  the  pulmonary  tissue  around 
is  more  or  less  condensed,  there  is  decided  dulness.  When  the 
dilatation  occupies  the  bronchi  of  a  whole  lobe,  or  a  whole  lung, 
there  is  also  dulness.]  The  air  passing  through  them  in  respi- 
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ration  causes  a  louder,  hollower,  more  blowing  sound  than  in 
those  of  the  natural  dimensions ;  hence  a  kind  of  tracheal  or 
cavernous  respiration  is  heard  over  them  in  regions  where  natu- 
rally the  respiration  is  vesicular;  and  if,  as  it  frequently  hap- 
pens, there  be  liquid  in  the  tubes,  the  bubbling  into  which  it  is 
thrown  will  be  coarse  and  gurgling,  instead  of  the  finer  mucous 
rhonchus  of  common  bronchitis.  So,  also,,  the  voice  may  be  pow- 
erfully transmitted  through  these  enlarged  tubes,  not  as  usual  in  a 
diffused  fremitus,  but  loud  and  startling,  as  if  issuing  from  the 
spot ;  in  some  cases  cracked  and  jarring  as  in  bronchophony ;  in 
others  more  articulate,  and  with  a  snuffling  or  hollow  sound,  as  in 
pectoriloquy.  These,  however,  are  also  the  signs  of  tubercles 
and  excavations  in  consumption,  with  which  the  lesion  under 
consideration  is  commonly  confounded  ;  we  must  therefore  seek 
for  other  distinctions. 

DIAGNOSIS. — Besides,  in  the  history  of  the  case,  and  in  the 
character  of  the  constitution,  these  are  sometimes  to  be  found, 
— in  the  situation  of  the  sounds,  which  in  phthisis  is  usually  in 
the  upper  parts,  but  in  dilated  bronchi  in  the  middle  regions  of 
the  chest ;  in  their  character  in  relation  to  time,  those  in  phthisis 
tending  to  increase  and  spread  as  the  excavations  proceed,  whilst 
those  of  dilated  tubes  will  remain  nearly  stationary  for  weeks  and 
months;  in  there  being  less  change  in  the  shape  of  the  chest  with 
dilated  bronchi  than  with  phthisis,  unless  they  have  succeeded  to 
pleuro-pneumonia,  in  which  case  the  change  is  different ;  and, 
finally,  in  the  nature  of  the  sound  on  percussion,  which  in  phthisis 
is  more  dull  chiefly  under  the  clavicles,  whereas  in  dilated  tubes, 
if  any  dulness  exist,  it  is  generally  in  the  mammary,  lateral,  or 
scapular  regions  of  the  chest,  and  is  often  accompanied  by  a 
peculiar  hollow  sound,  which,  from  its  resemblance  to  that  pro- 
duced by  mediate  percussion  on  the  trachea,  or  by  tapping  with 
the  finger  on  the  mouth  of  a  phial,  we  have  called  tracheal  or 
amphoric.  We  shall  have  occasion  to  mention  this  sign  in  treat- 
ing of  pleurisy  and  pneumonia. 

The  differential  diagnosis  between  dilated  bronchi  and  phthisi- 
cal cavities  will  be  better  understood  when  the  signs  and  symp- 
toms of  the  latter  have  been  fully  described.  We  shall  only  add 
here,  that  when  a  case  presents  itself  in  which  there  have  been 
cough,  long  continued  with  expectoration,  dyspnea,  loss  of  flesh 
and  strength,  hectic  fever,  and  even  some  of  the  physical  signs 
of  cavities  in  the  lungs,  the  practitioner  should  be  cautious  in 
pronouncing  it  to  be  tubercular,  if  it  be  qualified  by  all  or  most 
of  the  following  conditions  : — If  no  proofs  of  a  scrofulous  habit 
can  be  traced  ;  if  the  complaint  have  originated  in  a  long-con- 
tinued and  violent  cough,  or  in  an  attack  of  pleuro-pneumonia, 
and,  considering  its  duration,  emaciation  have  not  proceeded  far  : 
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if  the  purulent  expectoration  have  been  fetid  and  sanious,  rather 
than  flocculent  or  caseous  ;  if  the  bronchial  or  cavernous  respi- 
ration, or  voice,  be  heard  rather  in  the  middle  than  in  the  upper 
portions  of  the  chest,  and  be  there  spread  over  a  considerable 
extent  of  surface :  if  these  middle  portions  chiefly  sound  differ- 
ently on  percussion,  being  dull  when  the  rest  of  that  side  sounds 
pretty  well,  or  amphoric  when  the  side  is  generally  dull  and  con- 
tracted ;  and  if,  although  the  cough  and  expectoration  continue 
undiminished,  these  signs  remain  stationary  for  many  weeks  toge- 
ther. In  such  a  case  the  strong  probability  is  in  favour  of  its 
being  one  of  dilated  bronchi  and  not  phthisis. 

[Dilatation  of  the  bronchi  may  also  be  mistaken  for  acute  and 
chronic  pneumonia.  The  former  mistake  could  only  arise  where 
an  acute  bronchitis  supervened  to  complicate  the  original  disorder. 
With  violent  fever,  obstinate  cough,  we  have  the  local  and  physical 
signs  just  mentioned.  If,  however,  we  inquire  into  the  circum- 
stances of  the  case,  we  shall  find  that  an  habitual  cough  had 
existed  for  some  time  before  this  attack ;  that  at  the  debut  there 
were  neither  chill,  pain  in  the  side,  nor  deranged  stomach ;  that  the 
sputa  was  not  characteristic ;  and  that  the  general  symptoms  are 
not  in  relation  to  the  extent  of  disorder  indicated  by  the  physical 
signs.  Chronic  pneumonia  is  much  more  rare  than  dilatation  of 
the  bronchi — succeeds  to  acute  pneumonia — and  is  always  accom- 
panied with  emaciation  and  fever. 

Can  we  diagnosticate  whether  the  dilatation  is  continuous  or 
globular  ?  In  uniform  dilatation  of  any  extent  there  is  dulness, 
with  bronchial  respiration  and  bronchophony,  mingled  with  mucous 
rhonchus.  In  globular  dilatation  there  is  cavernous  respiration 
with  limited  mucous  rhonchus  and  pectoriloquy. 

PROGNOSIS. — Dilatation  of  the  bronchi  is  not  in  itself  a  dan- 
gerous disease  ;  patients  dying  with  it  have  generally  succumbed 
to  other  affections.  But  the  condition  of  the  lungs,  and  the  facility 
with  which  bronchitis  is  contracted,  expose  patients  to  acute  chest 
affections,  and  principally  to  pneumonia,  which  may  occasion 
death.] 

TREATMENT. — It  is  obvious  that  dilatations  of  the  bronchi,  when 
once  formed,  can  be  little  under  the  influence  of  medicine.  The 
profuseness  of  the  secretion  may  sometimes  be  restrained  by  acid 
mixtures ;  and  we  have  known  the  nitro-muriatic  acid  in  a  few  in- 
stances for  a  time  remove  its  fetor.  Probably  inhalations  of  chlorine 
or  iodine  would  be  useful  in  such  cases.  Where  the  cough  is  vio- 
lent and  troublesome,  it  should  be  allayed  as  much  as  possible  by 
sedatives,  such  as  hyoscyamus,  belladonna,  conium,  and  particu- 
larly opium  or  some  of  the  preparations  of  morphia;  due  attention 
being  at  the  same  time  paid  to  the  state  of  the  excreting  functions 
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and  the  general  condition  of  the  system,  which  may  need  various 
kinds  of  treatment  in  different  cases.  The  co-existence  of  chronic 
bronchitis  often  renders  external  counter-irritation  of  service,  and 
other  antiphlogistic  measures  are  occasionally  required  for  super- 
vening acute  inflammation.  It  is,  however,  from  preventive 
measures  that  we  may  expect  more  success ;  and  our  knowledge 
of  the  causes  and  tendencies  of  this  lesion  suggests  the  inexpedi- 
ency of  abandoning  the  treatment  of  cases  of  bronchitis,  pertussis, 
and  pleuro-pneumonia,  until  the  cough  and  physical  signs  have 
been  satisfactorily  removed.  Most  of  the  severe  cases  of  dilated 
bronchi  that  have  fallen  under  our  observation,  we  have  traced  to 
imperfect  treatment  in  former  inflammatory  attacks,  especially  those 
affecting  the  parenchyma  of  the  lungs,  which  have  yet  been  dis- 
guised under  the  name  of  a  severe  cold  or  influenza. 

C.     CONTRACTION  OF  THE  AIH-TDBES. 

[This  lesion  of  the  air-tubes  is  even  more  rare  than  the  one 
just  described.  Its  practical  importance  is  not  great.  A  few 
cases  have  been  collected  by  Andral  and  others,  where  the  air- 
tubes  were  considerably  contracted  in  a  greater  or  less  extent ;  a 
large  bronchus,  in  one  instance,  was  so  contracted  as  not  to  ad- 
mit the  end  of  a  small  probe.  When  this  contraction  is  acute,  it 
is  due  simply  to  considerable  thickening  of  the  bronchial  mucous 
membrane,  and  is  in  such  cases  never  excessive.  In  cases  of 
chronic  contraction,  all  the  tissues  of  the  air-tubes  have  been  found 
hypertrophied, — and  in  one  case  Andral  found  in  one  of  the 
smaller  air-tubes  a  cartilaginous  mass  developed  in  its  walls, 
which  obstructed  the  cavity  in  a  great  measure. 

The  symptoms  of  narrowing  of  the  bronchi  are  few.  Accord- 
ing to  Andral,  the  chief  rational  one  is  habitual  dyspnoea,  which 
is  less  violent  when  the  contraction  is  chronic  than  when  acute. 
In  his  cases,  however,  other  disorders,  in  which  dyspnrea  is  a 
symptom,  existed,  as  pleurisy  and  tubercles. 

Percussion  furnishes  no  sign  of  value.  Auscultation  detects 
sibilant  and  sonorous  rhonchi,  and  sometimes,  as  in  a  case  of 
Andral's,  a  considerable  diminution  in  the  respiratory  murmur  in 
that  portion  of  the  lung  to  which  the  contracted  bronchus  is  dis- 
tributed. 

The  disease  is  so  little  known  that  it  is  not  worth  while  to 
treat  of  it  at  greater  length.  Its  treatment  is  the  same  as  that  of 
chronic  bronchitis.] 

D.    TTI.CEJlATIOJfS,  TCMOUHS,  ETC.,  OF  THI  AJH-TUBES. 

Ulcers  seldom  originate  in  the  bronchi,  but  in  connection  with 
some  cause  which  concentrates  inflammation  in  a  peculiar  manner 
on  the  bronchial  membrane,  and  carries  it  to  the  submucous  tis- 
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sues,  such  as  the  habitual  inhalation  of  irritating  particles  of  dust, 
in  the  occupations  of  needle  pointers,  stone  masons,  and  leather- 
dressers,  the  continued  passage  of  tuberculous  matter  in  phthisis, 
and  occasionally  the  specific  influence  of  measles,  scarlatina, 
small-pox,  and  syphilis.  We  can  describe  no  signs  by  which 
the  presence  of  ulcers  in  the  bronchi  can  be  distinguished  :  but 
they  rarely,  if  ever,  exist  without  similar  lesions  in  the  larynx,  in 
which  case  the  voice  is  often  impaired  or  lost.  Ulcerations  of 
the  trachea  and  larynx  are  very  common  in  phthisis,  and  from  the 
observation  of  Louis,  seem  to  be  in  some  degree  caused  by  the 
contact  of  the  matter  expectorated,  for  he  found  them  particularly 
on  that  side  of  the  windpipe  on  which  the  lung  was  most  excavated. 
Ulcers  of  the  larynx  are  commonly  the  effect  of  chronic  laryngitis, 
which  has  already  been  described. 

Tumours  of  various  kinds  are  occasionally  developed  in  the 
windpipe,  and  others  external  to  the  tube  may  press  upon  it  and 
interfere  with  its  function.  The  most  common  seat  of  the  former 
is  in  the  larynx :  if  small,  they  may  continue  long  accompanied 
with  violent  cough  and  fits  of  stridulous  breathing  from  spasm  like 
chronic  laryngitis :  if  large  or  of  rapid  growth,  they  may  speedily 
occasion  suffocation,  preceded  by  the  symptoms  common  to  irrita- 
tion and  obstruction  of  the  larynx. 

External  tumours  pressing  on  the  air-tubes  are  not  of  a  very 
uncommon  occurrence.  Of  those  situated  in  the  neck,  broncho- 
cele  sometimes  has  this  effect ;  but,  as  Dr.  Stokes  has  observed, 
it  is  chiefly  by  tumours  originating  within  the  chest,  where  the 
windpipe  is  surrounded  by  an  unyielding  frame  of  bone,  that 
compression  of  this  tube  is  produced.  Such  are  aneurisms  of  the 
aorta  and  innominata,  various  tumours  of  the  deep-seated  cervical 
and  bronchial  glands,  and  enlargement  of  the  thymous  gland. 
We  have  met  with  instances  of  all  these  lesions,  except  the  last, 
inducing  pressure  on  the  windpipe  or  one  of  its  branches,  and 
inducing  dyspnoea,  which  in  some  cases  was  the  obvious  cause  of 
death.  In  two  cases  the  tumour  was  encephaloid,  originating 
apparently  in  the  bronchial  glands,  and  surrounding  the  trachea 
at  its  bifurcation,  both  of  the  branches  in  one  instance,  and  one 
in  the  other,  being  considerably  compressed  by  it.  In  one  of  these 
cases  the  blood-vessels,  although  passing  through  the  tumour, 
appeared  to  be  quite  free  ;  in  the  other,  the  vena  innominata  was 
partially  compressed.  In  a  case  of  aneurism  of  the  ascending 
aorta  the  right  bronchus  was  compressed.  In  another  of  aneu- 
rism of  the  innominata,  the  trachea  was  compressed  at  its  bifurca- 
tion. 

The  signs  of  aneurisms  compressing  the  air-tubes  have  been 
particularly  described  by  Dr.  Stokes.  The  general  symptoms  are 
dyspnoea,  generally  accompanied  by  acute  bronchial  irritation  and 
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a  sense  of  constriction  under  the  sternum,  occasionally  dysphagia, 
distension  of  the  jugular  vein  chiefly  on  one  side,  oedema  of  the 
face,  and  other  signs  of  venous  compressions.  The  chief  physi- 
cal signs  are  hissing  or  sonorous  respiration  heard  best  at  the  top 
or  on  one  side  of  the  sternum,  with  weak  vesicular  sound  on  that 
side,  various  signs  of  displacement  of  the  windpipe,  the  lung,  and 
the  clavicle,  dulness  on  percussion,  and  occasionally  projection  of 
some  of  the  upper  portions  of  the  chest,  generally  most  on  one 
side,  in  which,  in  cases  of  aneurism,  and  sometimes  of  other 
tumours,  there  is  a  double  or  single  pulsation.  This  is  not  the 
place  for  entering  into  details  with  regard  to  the  signs  of  subster- 
nal  aneurism ;  but  we  may  remark  that  in  more  than  one  case  we 
have  observed  slight  oppression  of  the  breathing  at  a  very  early 
stage,  before  there  were  signs  of  bronchial  compression ;  and  we 
are  disposed  to  attribute  this,  as  well  as  the  paroxysmal  attacks  of 
dyspnoea  occasionally  occurring  in  the  further  progress  of  aneuris- 
mal  and  other  tumours  in  this  region,  to  an  irritation  of  the  vagus 
and  its,  recurrent  branch,  which  these  tumours  generally  affect ; 
and  we  agree  with  Dr.  Stokes  that  the  alterations  of  the  voice  are 
referable  to  varying  irritation  of  the  recurrent  nerve.  But  the 
laryngeal  constriction  is  sometimes  also  complicated  with  inflam- 
mation, to  which  the  air-tubes  are  particularly  subject  under  the 
influence  of  aneurismal  irritation.  We  lately  witnessed  a  case  in 
which  a  patient  with  a  substernal  aneurism  was  at  the  point  of 
death  from  spasm  of  the  glottis,  with  stridulous  breathing,  which 
afterwards  assumed  the  form  of  acute  laryngitis,  and  was  relieved 
by  free  expectoration  after  venesection  and  the  prompt  adminis- 
tration of  mercury.  In  two  instances  we  have  observed  dyspnoea, 
or  rather  oppressed  breathing,  for  a  time  in  connection  with  scro- 
fulous enlargement  of  the  lymphatic  glands,  manifest  in  those  of 
the  neck  and  axilla,  and  supposed  to  reach  to  the  chest,  yet  with- 
out the  hissing  breathing  in  the  trachea  or  the  deficiency  of  vesi- 
cular sound  in  the  lung,  indicative  of  bronchial  compression  :  the 
symptom  here  was  probably  from  irritation  of  the  pneumogastric 
nerve. 

The  treatment  of  tumours  affecting  the  air-tubes  is  to  be  con- 
ducted on  the  general  principles  of  counteracting,  as  far  as  possible, 
the  irritation  which  they  produce  in  the  vessels,  nerves  and  mus- 
cles of  the  respiratory  organs.  Hence,  according  to  symptoms, 
antiphlogistics,  sedatives  and  aritispasmodics  may  be  useful.  Ex- 
cept in  the  case  of  enlarged  lymphatic  glands,  it  is  of  little  use  to 
attempt  the  cure  of  the  disease  itself.  In  that  case  a  judicious 
course  of  alkalies  and  hydriodate  of  potash,  with  some  mild  tonic 
and  sea  air,  will  sometimes  succeed  in  reducing  the  swellings, 
and  removing  the  symptoms  which  they  occasion. 
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SECTION  VIII. 

[HEMOPTYSIS,  OR  HEMORRHAGE  FROM  THE  LUNGS. 

HEMOPTYSIS  (from  <u/ta,  blood,  and  tttvots,  spitting,)  signifies 
the  spitting  of  blood,  without  reference  to  its  source.  Patholo- 
gists,  however,  agree  in  limiting  the  term  to  the  voiding  of  blood 
from  the  organs  of  respiration,  and  more  especially  the  lungs  and 
their  mucous  membrane.  To  indicate  with  greater  precision  the 
origin  of  this  haemorrhage,  the  term  pneumorrhagia  has  been  pro- 
posed as  a  substitute,  but  it  is  scarcely  more  definite,  and  has  not 
been  generally  admitted  by  authors.  After  epistaxis,  haemoptysis 
is  the  most  frequent  of  all  the  haemorrhages ;  and  from  its  seat  and 
nature,  it  has,  from  the  earliest  times,  occupied  a  large  share  of 
the  attention  of  medical  writers.  Like  most  of  the  haemorrhages, 
haemoptysis  is  usually  symptomatic,  though  sometimes  it  occurs  as 
a  primitive  or  essential  affection.  Two  species  must,  therefore, 
be  admitted,  1.  essential ;  and  2.  symptomatic.  The  former,  though 
rare,  still  does  occasionally  occur,  and  includes  those  cases  of 
pulmonary  haemorrhage  which,  independent  of  any  appreciable 
organic  lesion,  replace  some  constitutional  sahguine  flux,  as  the 
catamenia  in  females,  and  haemorrhoids  in  males.  Those  instances 
of  bronchial  haemorrhage,  occurring  to  travellers  in  ascending  very 
high  mountains,  are  also  to  be  classed  with  this  species.  The  second 
Species,  which  is  the  most  common,  is  most  frequently -dependent 
on  the  presence  of  tubercles  in  the  lungs,  though  occasionally  it 
results  from  cardiac  disease.  The  haemorrhage,  from  the  rupture 
of  an  aneurism  of  the  aorta  into  the  trachea  or  bronchi,  is  also 
included  in  this  species. 

CAUSES. — These  are  of  two  kinds — predisposing,  and  occa- 
sional or  exciting.  Haemoptysis  occurs  most  frequently  between 
the  ages  of  fifteen  and  thirty-five,  the  period  of  life  at  which 
phthisis  is  thought  to  be  most  common.  It  is  met  with,  however, 
occasionally  at  a  much  more  advanced  age.  Children  under 
seven  years  of  age  are  probably  never  attacked.  Between  that 
age  and  puberty,  it  sometimes  happens,  both  as  a  primitive  and 
symptomatic  affection.  Rilliet  and  Barthez  mention  two  cases  of 
essential  active  haemoptysis,  occurring  in  plethoric  young  girls 
between  the  ages  of  twelve  and  fourteen.  Both  had  been  subject 
to  attacks  of  violent  epistaxis.  The  previous  tendency  to  mucous 
haemorrhage,  the  strength  of  constitution,  the  approaching  period 
of  puberty,  with  the  absence  of  all  signs  of  phthisis,  led  to  the 
belief  of  its  essential  nature.  In  both  instances  intense  bron- 
chitis followed,  and,  perhaps,  bronchial  congestion.  A  recent 
writer  on  phthisis  in  children  (Dr.  P.  Hennis  Green)  declares 
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that  it  is  by  no  means  uncommon  in  the  course  of  that  disease. 
Sex  has  a  marked  influence  on  the  occurrence  of  haemoptysis. 
Females  are  much  more  subject  to  it  than  males,  not  only  from 
their  greater  predisposition  to  phthisis,  and  their  liability  to  sup- 
pression of  the  catamenia,  but  it  also  occurs  more  frequently  in 
tuberculous  females  than  tuberculous  males — in  the  proportion  of 
three  to  two,  according  to  the  observations  of  Dr.  Louis.  A 
peculiar  habit  of  body  was  once  thought  to  indicate  a  predisposi- 
tion to  haemoptysis,  but  the  supposed  constitutional  characters  are 
those  of  phthisis,  and  the  symptom  has  been  mistaken  for  the 
disease.  The  same  may  be  said  of  hereditary  influence.  The 
suppression  of  an  habitual  sanguine  evacuation,  or  the  omission 
of  an  accustomed  venesection  is  also  to  be  enumerated  amongst 
the  causes  of  this  affection.  The  suppression  of  the  catamenia  is 
the  most  frequent  cause  of  essential  haemoptysis.  Dr.  Hoffman 
relates  a  remarkable  instance  of  the  effect  of  the  neglect  of  an 
habitual  bleeding.  On  the  first  omission  a  violent  haemorrhoidal 
flux  occurred ;  and  on  the  second  a  copious  haemoptysis.  What- 
ever impedes  the  circulation  of  blood  in  the  lungs,  has  a  tendency 
to  produce  haemoptysis.  Organic  affections  of  the  heart,  more 
especially  of  its  right  cavities,  are  very  apt  to  be  accompanied  by 
haemoptysis.  Chomel  mentions  the  case  of  an  individual  suffering 
under  hypertrophy  of  the  heart,  who,  whenever  he  ran  any  dis- 
tance, was  attacked  with  haemoptysis,  which  ceased  on  his 
remaining  quiet.  The  great  rarity  of  the  atmosphere  on  the  tops 
of  mountains,  or  in  very  high  latitudes,  is  also  an  occasional 
cause  of  haemoptysis.  Blows  on  the  chest,  or  penetrating  wounds 
of  that  cavity,  may  also  be  ranked  among  the  causes.  Prolonged 
exertion  of  the  voice,  and  playing  on  wind  instruments,  are  by  some 
considered  both  as  predisposing  and  exciting  causes.  De  Haen 
mentions  the  case  of  a  child  who  was  attacked  with  spitting  of 
blood  after  having  sung  very  loudly  for  some  time.  It  recurred 
three  times,  but  the  patient  ultimately  recovered.  But  the  most 
frequent  cause  of  this  affection  is  phthisis.  Haemoptysis,  to  a 
greater  or  less  extent,  occurred  in  two-thirds  of  the  cases  of 
phthisis  which  fell  under  the  observation  of  Dr.  Louis.  It  is 
very  frequently,  as  we  shall  hereafter  see,  the  earliest  rational 
symptom  of  this  malady,  preceding  cough  and  expectoration. 
Louis  is  of  opinion  that  haemoptysis,  if  at  all  severe,  and  when 
not  traumatic  or  evidently  supplementary,  no  matter  what  may 
have  been  the  period  of  its  occurrence,  is,  with  infinite  proba- 
bility, due  to  the  presence  of  tubercles  in  the  lungs.  When  it 
occurs  as  symptomatic  in  children,  Rilliet  and  Barthez  think 
that  it  is  always  connected  with  bronchial  phthisis:  under  these 
circumstances,  it  is  generally  abundant  and  terminal.  Laennec 
regarded  pulmonary  apoplexy  as  a  cause  of  haemoptysis,  and 
Broussais  supported  this  opinion.  Louis  denies  this,  and  asserts 
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that  pulmonary  apoplexy  is  frequently  discovered,  on  examina- 
tion after  death,  in  individuals,  who,  during  life,  never  had  had 
haemoptysis;  and  that  the  converse  is  no  less  common.  Pulmo- 
nary apoplexy,  he  states,  was  very  common  in  the  autopsies  of 
those  who  died  of  yellow  fever  in  1828,  at  Gibraltar,  and  in  no 
instance  did  haemoptysis  occur.  Besides,  he  says,  that  he  has 
frequently  seen  patients  suffering  under  severe  haemoptysis,  either 
during  the  attack,  or  immediately  afterwards,  and  in  no  case  did 
he  ever  discover  the  symptoms  pointed  out  by  Laennec  as  those 
of  pulmonary  apoplexy. 

SYMPTOMS. — An  attack  of  haemoptysis  is  sometimes  preceded 
by  premonitory  symptoms,  though  when  the  haemorrhage  is  slight 
or  moderate,  they  are  frequently  absent.  In  the  cases  which  fell 
under  the  notice  of  Dr.  Louis  they  were  generally  wanting.  The 
initiatory  general  phenomena  consist  in  a  chill,  or  alternations  of 
heat  and  cold,  flushing  and  pallor  of  the  face,  with  general 
lassitude.  A  sensation  of  heat  and  weight  in  the  chest,  some- 
times amounting  to  a  dull  or  sharp  pain,  with  dyspnoea,  tickling 
behind  the  upper  part  of  the  sternum,  or  in  the  trachea,  with  a 
short  dry  cough,  and  a  saltish  or  sweetish  taste  in  the  mouth,  are 
the  local  precursory  symptoms.  When  the  haemorrhage  is  active 
or  supplementary,  all  the  symptoms  of  hyperaemia — as  a  flushed 
face,  a  full  and  frequent  pulse,  and  cephalalgia — may  both  precede 
and  accompany  the  haemoptysis.  The  acceleration  of  pulse  noticed 
by  some  writers  is  most  probably  due  to  the  concomitant  affection, 
phthisis.  After  the  variable  duration  of  these  symptoms,  or  with- 
out their  intervention,  the  haemorrhage  occurs.  When  the  blood 
is  exhaled  into  the  bronchi,  it  is  not  always  immediately  voided, 
but  remains  awhile  in  the  air-tubes,  giving  rise  to  a  train  of 
phenomena,  which  are  sometimes  improperly  included  amongst 
the  precursory  symptoms.  These  symptoms  are  a  distressing  sense 
of  ebullition  within  the  chest  and  in  the  trachea,  a  rustling  sound, 
produced  by  the  air  mingling  with  the  exhaled  blood  in  the  suc- 
cessive movements  of  inspiration  and  expiration,  together  with 
severe  dyspnoea.  These  symptoms  usually  persist  throughout  an 
attack.  The  exhaled  blood  is  expelled  in  various  ways.  In  a 
large  majority  of  cases,  its  presence  in  the  bronchi  provokes  a  fit 
of  coughing,  and  the  blood  is  expectorated  like  ordinary  sputa. 
When  the  haemorrhage  is  abundant  and  rapid,  the  bronchi  are 
quickly  filled,  the  respiration  becomes  greatly  embarrassed,  and 
the  patient  appears  threatened  with  suffocation.  In  such  cases  the 
expiratory  muscles  contract  violently,  and  the  blood  is  expelled 
with  violence  into  the  pharynx,  where  its  sudden  afflux  excites 
the  effort  of  vomiting,  and  the  blood  is  rejected  with  force  through 
the  mouth  and  nose,  sometimes  in  such  quantity  as  to  amount  to  a 
full  stream.  When  slight,  the  blood  sometimes  gradually  reaches 
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the  mouth  without  provoking  even  cough,  and  is  simply  expec- 
torated. In  such  cases  its  presence  in  the  mouth  is  often  the  first 
indication  of  an  attack.  All  these  modes  of  expulsion  may  be 
successively  observed  in  the  same  attack.  When  the  haemoptysis 
is  moderate, .the  blood  is  fluid,  vermilion,  and  spumous,  the  two 
last  conditions  being  due  to  the  admixture  of  atmospheric  air ; 
when  excessive,  it  is  pure  and  free  from  air ;  and  when  slight,  it 
is  generally  dark  and  coagulated,  owing  to  its  prolonged  sojourn 
in  the  air-tubes;  this  appearance  occurs  also  towards  the  decline 
of  an  attack.  The  degree  of  coagulability  is  only  worthy  of 
attention  when  the  blood  is  voided  in  a  fluid  state.  In  such 
cases,  when  the  subject  is  plethoric,  and  chiefly  in  cases  of  essen- 
tial supplementary  haemoptysis,  it  promptly  forms  a  voluminous 
and  firm  clot.  If,  on  the  contrary,  the  individual  be  anaemic  or 
scorbutic,  it  remains  more  or  less  fluid.  When  the  haemorrhage 
is  of  long  duration  and  the  subject  feeble,  the  blood  being  very 
serous,  remains  in  greater  part  fluid,  even  though  at  first  it  had 
been  very  coagulable.  The  violence  and  abundance  of  the 
haemorrhage  are  very  variable,  ranging  from  a  few  bloody  sputa 
to  several  quarts.  When  so  excessive  as  to  destroy  life  imme- 
diately, it  is  generally  due  to  the  rupture  of  an  aneurism  into  the 
trachea  or  bronchi,  although  sometimes  this  happens  in  haemopty- 
sis from  simple  exhalation.  Valleix  mentions  the  case  of  a  woman 
at  the  hospital  of  St.  Antoine  in  whom  the  haemorrhage  was  so 
violent,  that  although  immediate  assistance  was*  given,  she  died 
almost  instantly,  nearly  exsanguineous.  On  examination  no  other 
lesion  was  detected  beyond  a  few  crude  tubercles  in  the  lungs. 
Dr.  Chapman  once  saw  at  least  two  quarts  come  away  in  twenty 
or  thirty  minutes.*  Laennec  says  that  he  has  known  thirty  pounds 
lost  in  about  fifteen  days,  and  in  a  very  extraordinary  case  ten 
pounds  in  forty-eight  minutes.  J.  Frank  has  collected  a  number 
of  cases  of  abundant  haemoptysis,  in  one  of  which  twenty-five 
pounds  of  blood  were  voided  in  three  hours.  The  largest  quantity 
that  he  himself  saw  was  twelve  pounds  in  twenty-four  hours.  A 
slight  haemoptysis  is  where  a  few  mouthfuls  of  spumous  blood, 
either  pure  or  mixed  with  mucus,  are  voided.  It  is  considered 
copious  when  two  or  three  ounces  of  blood  and  upwards  are  eva- 
cuated within  an  hour. 

Of  the  general  symptoms  which  accompany  haemoptysis  some  are 
due  to  the  haemorrhage,  others  to  the  shock  and  trepidation  produced 
on  the  patient  by  the  sight  of  the  blood.  The  sudden  pallor,  tremors, 
and  syncope  are  produced,  when  the  haemorrhage  is  slight,  by  fear ; 
and  when  severe,  by  the  haemorrhage  itself.  On  auscultating  a  pa- 
tient labouring  under  haemoptysis  we  detect  a  loose  mucous  rhonchus 

*  Lectures  on  the  more  important  Eruptive  Fevers,  Haemorrhages,  &cv  p.  173. 
Philadelphia,  1844. 


HAEMOPTYSIS.  237 

over  a  greater  or  less  portion  of  the  chest,  as  the  haemorrhage  is 
more  or  less  intense.  When  the  haemoptysis  is  slight,  the  rational 
symptoms  above  enumerated  are  rarely  of  any  duration  ;  but  if  the 
haemorrhage  is  abundant  and  continues  for  any  time,  they  often 
become  frightfully  severe.  The  face  becomes  very  pale,  and  the 
extremities  icy  cold,  and  the  whole  body  is  bathed  in  cold  per- 
spiration;  the  pulse  is  frequent,  small  and  irregular;  syncope, 
more  or  less  prolonged,  occurs,  and  sometimes  even  violent  con- 
vulsions take  place  ;  finally,  when  the  bronchi  become  engorged, 
the  symptoms  of  actual  asphyxia  are  superadded,  and  the  patient 
dies  suffocated.  Death  is  sometimes,  though  rarely,  caused  by 
exhaustion  from  the  excessive  and  repeated  losses  of  blood. 

After  the  cessation  of  haemoptysis,  if  it  has  been  at  all  copious, 
there  are  usually  considerable  languor  and  pallor,  with  a  quick, 
irritable  pulse,  and  great  impressibility — all  the  phenomena,  indeed, 
of  anaemia ;  but  the  subsequent  emaciation  and  debility  must  not 
be  attributed  to  the  haemoptysis,  but,  in  a  majority  of  cases,  to  the 
accompanying  lesion. 

Most  persons  who  have  once  suffered  from  an  attack  of  haemo- 
ptysis rarely  escape  subsequent  ones.  Many  cases  of  supplementary 
essential  haemoptysis  recur  at  regular  intervals,  at  or  about  the 
period  of  the  suppressed  flux  of  which  it  is  supplementary ;  but 
in  most  instances  it  recurs  at  very  irregular  intervals,  and  without 
any  appreciable  cause.  Cases  of  regular  intermittent  haemoptysis 
have  been  cited.  Dr.  Chapman  mentions  the  case  of  a  lady,  the 
wife  of  a  respectable  clergyman  of  this  city,  who,  for  eleven  suc- 
cessive days,  had  haemoptysis  at  precisely  nine  o'clock  in  the 
morning,  always  preceded  by  a  slight  chill.*  Recently,  Dr. 
Mazade  related  an  instance  where  it  returned  every  two  days  at 
ten  o'clock  in  the  morning,  and  yielded  finally  to  the  sulphate  of 
quinine.  M.  Fantonetti  has  cited  two  other  similar  cases.  Thomp- 
son, Borsieri,  Richter,  and  other  writers,  mention  numerous  cases 
of  the  same  kind.  The  natural  tendency  to  intermittence  of  this 
affection,  though  ordinarily  without  any  periodical  precision, 
should  be  considered,  together  with  the  fears  and  anticipations  of 
the  patient,  before  implicitly  acknowledging  the  reality  of  these 
cases.  A  fatal  termination  in  haemoptysis  is  said  to  be  very 
uncommon.  It  is  usually,  as  we  have  seen  in  adults,  an  early- 
symptom  of  phthisis,  and  rarely  occurs  at  the  close  of  the  dis- 
order. We  have  witnessed  four  fatal  cases  within  the  last  eighteen 
months ;  Louis  met  with  three  in  three  hundred  cases.  In  all  these 
instances  the  patients  were  tuberculous,  and  they  died  in  a  short 
time  after  the  commencement  of  the  haemorrhage,  asphyxiated 
from  the  quantity  of  effused  blood.  According  to  Rilliet  and  Bar- 
thez,  when  it  occurs  in  the  phthisis  of  children,  it  is  abundant  and 
terminal. 

*  Chapman,  loc.  cit.,  p.  173. 
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PATHOLOGY. — The  seat  of  hemoptysis  is  almost  always  the 
mucous  membrane  of  the  lungs.  The  blood  is  exhaled  from  the 
mucous  lining  of  the  air-tubes.  Even  when  caverns  exist,  Louis 
considers  exhalation  as  still  the  most  common  cause,  although 
sometimes  the  ulceration  and  destruction  of  the  walls  of  a  large 
vessel  traversing  a  cavity,  are  the  proximate  cause.  The  anatomical 
lesions  are  of  two  kinds ;  the  one  peculiar  to  the  affection,  the 
other  belonging  to  the  disorder  of  which  the  haemoptysis  has 
been  the  symptom.  The  symptomatic  lesions  are  tubercles  in  the 
lungs,  and  disease  of  the  heart,  especially  of  its  right  cavities. 
On  examination  after  death  the  bronchi  are  found  filled  with  ex- 
travasated  blood,  and  the  mucous  membrane  highly  congested,  or 
pale  and  softened. 

DIAGNOSIS. — In  the  diagnosis  of  haemoptysis,  several  points  are 
to  be  considered.  We  are  first  called  on  to  determine  whether 
the  haemorrhage  is  really  from  the  respiratory  organs,  or  from  the 
nasal  fossae,  the  stomach,  or  the  mouth  itself.  When  the  blood  is 
derived  from  the  nasal  fossae,  it  usually  escapes  at  the  same  time 
from  the  nose  and  the  posterior  nares,  and  thus  no  doubt  of  its 
origin  is  left.  If,  however,  the  haemorrhage  takes  place  entirely 
from  the  posterior  nares,  the  blood  falling  into  the  pharynx,  pro- 
vokes a  constant  tickling  or  cough,  and  the  blood  mixed  with  air, 
is  voided  by  the  mouth,  thus  resembling  severe  bronchial  haemor- 
rhage. The  true  origin  of  the  haemorrhage  may  be  ascertained,  from 
the  anterior  history  of  the  patient,  who  will  be  found  to  be  liable  to 
epistaxis,  by  a  careful  examination  of  the  nares  and  mouth,  by 
the  absence  of  all  symptoms  in  the  chest,  and  the  immediate  ces- 
sation of  cough  on  the  termination  of  the  haemorrhage.*  In  hae- 
raatemesis  the  blood  is  black  and  in  soft  clots,  and  sometimes 
diffluent ;  it  is  not  voided  after  an  effort  of  coughing,  but  by  the 
forcible  contraction  of  the  stomach,  diaphragm  and  abdominal 
muscles,  and  is  usually  preceded  by  nausea,  gastric  distress,  and 
heaviness  and  weight  in  the  stomach  ;  after  the  vomiting  has 
ceased,  one  or  more  bloody  dejections  usually  occur ;  finally, 
besides  the  absence  of  all  pectoral  symptoms,  hsematemesis  com- 
monly accompanies  organic  diseases  of  the  stomach,  which  are 
easily  recognized. 

Having  ascertained  the  source  of  the  haemorrhage,  it  is  often  of 
great  importance  to  determine  whether  it  is  essential  or  sympto- 
matic. Haemoptysis  is,  as  we  have  seen,  most  frequently  symp- 
tomatic, being  secondary,  in  a  large  majority  of  cases,  to  tubercles 

*  A  curious  case  of  pharynpeal  haemorrhage  is  related  by  M.  Aulanier,  (Jour, 
de  Med.  et  Chir.  Prat,  t.  x.  p.  506,)  where  a  leech  was  swallowed  when  quite 
small,  and  having  attached  iiself  it  to  the  pharynx,  and  attained  a  considerable 
size,  caused  a  copious  spitting  of  blood,  until  it  was  finally  detached  by  the 
effects  of  vomiting. 
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in  the  lungs.  The  absence  or  presence  of  symptoms  of  tubercles 
in  the  lungs,  will,  of  course,  enable  us  to  determine  this.  When 
cardiac  disease  is  present,  also,  no  difficulty  occurs.  When  the 
haemorrhage  succeeds  to  the  suppression  of  some  habitual  dis- 
charge, as  the  catamenia  or  haemorrhoids,  or  the  omission  of 
an  accustomed  venesection,  if  no  emaciation  or  loss  of  strength 
precede  it,  if  evident  relief  follow  it,  if  the  patient  be  plethoric, 
we  shall  then,  after  careful  physical  exploration,  have  good  rea- 
son to  believe  it  to  be  essential  or  supplementary.  The  subject  is 
one,  however,  of  great  delicacy  and  difficulty,  and  we  should  be 
very  careful  before  hastily  deciding. 

The  rupture  of  an  aneurism  into  the  bronchi  or  trachea  gene- 
rally proves  instantly  fatal,  but  this  does  not  invariably  occur.  In 
some  instances  the  blood  escapes  slowly  and  in  small  quantity 
through  the  clots  which  line  the  sac,  and  a  moderate  haemoptysis 
is  the  consequence,  which  might  be  regarded  as  idiopathic  if  a 
careful  investigation  of  the  case  is  not  made. 

PROGNOSIS. — Haemoptysis  is  rarely  fatal  in  itself,  but  it  is  de- 
pendent, in  a  very  large  proportion  of  instances,  on  an  incurable 
malady,  and  is  to  be  regarded  as  a  very  serious  affection.  In  three 
hundred  cases,  Louis  saw  it  prove  fatal  three  times.  We  have  met 
with  four  fatal  cases  within  the  last*eighteen  months.  In  all  these 
the  patients  were  tuberculous,  and  died  asphyxiated  from  the 
excess  of  the  haemorrhage.  When  it  occurs  in  the  latter  stage  of 
phthisis,  and  is  at  all  copious,  it  is  more  likely  to  be  fatal  than 
when  it  happens  at  an  earlier  period,  when  the  patient  is  less 
exhausted.  When  supplementary,  it  is  usually  without  danger. 

TREATMENT. — When  called  to  a  case  of  haemoptysis,  the  first 
duty  of  the  physician  is  to  calm  and  assure  his  patient,  who  is 
generally  in  a  highly  nervous  and  frightened  condition.  He 
should  be  placed  in  a  sitting  posture,  the  clothes  loosened,  the 
windows  open,  so  that  the  apartment  be  freely  ventilated,  and  the 
most  perfect  repose  and  silence  enjoined.  If  you  have  reason  to 
believe  the  haemorrhage  is  active  and  essential,  blood  should  be 
drawn  freely  from  the  arm,  revellents  applied  to  the  extremities, 
and  an  active  purgative  exhibited.  But,  in  a  vast  majority  of 
cases,  the  condition  of  the  patient  will  not  admit  of  depletion  to 
any  amount,  and  in  many  instances,  it  is  entirely  inadmissible. 
When  there  are  evident  signs  of  congestion  present,  we  should 
bleed ;  but  if  the  haemoptysis  be  tubercular,  and  the  patient  feeble, 
we  should  be  extremely  careful  how  we  resort  to  venesection,  for 
it  will  probably  not  influence  the  duration  of  the  haemorrhage,  and 
will  compromise  the  strength  of  the  patient.  In  addition,  there- 
fore, to  the  means  just  enumerated,  a  large  sinapism  may  be  ap- 
plied between  the  shoulders,  or  over  the  front  of  the  chest,  the 
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feet  placed  in  a  hot  bath,  rendered  stimulant  by  the  addition  of 
salt  or  mustard,  and  mustard  poultices  may  be  applied  to  the  arms 
and  thighs.  A  laxative  enema  may  be  given,  and  a  saline  purga- 
tive should  be  administered. 

16.  R. — Magnes.  Sulph.,  3vj. 

Acid.  Sulph.  dil.,  gtt.  xv. 
Inf.  Rosar.,  f3vi. 
M. 
Sig.  One  half  immediately;  the  remainder  in  three  hours. 

Small  pieces  of  ice,  or  iced  water  or  lemonade  may  be  allowed, 
but  the  quantity  of  fluid  permitted  should  be  limited.  Dr.  Chap- 
man states,  however,  that  he  has  seen  a  glass  of  iced  water  admi- 
nistered every  fifteen  minutes  of  decided  benefit  in  arresting  the 
haemorrhage.*  The  chloride  of  sodium  is  a  popular  remedy  of 
great  repute  in  haemoptysis,  and  is  commonly  immediately  resorted 
to  by  the  patient  or  his  friends  on  the  occurrence  of  the  bleeding. 
Teaspoonful  doses  of  it  are  swallowed  every  ten  or  twenty 
minutes.  Dr.  Law,  of  Dublin,  (Cyc.  Prat.  Med.,  art.  Haemopty- 
sis,) says  that  he  has  seen  it  of  essential  service.  From  our  own 
experience,  we  are  unable  to  form  any  estimate  of  its  value.  The 
nitrate  of  potash  also  enjoys  great  popularity  as  a  remedy  in  this 
affection.  It  is  thought  to  be  directly  haemastatic,  and  to  act  by 
increasing  the  coagulability  of  the  blood.  It  has  been  adminis- 
tered to  the  amount  of  an  ounce  in  the  twenty-four  hours.  From 
its  sedative  properties  it  is  no  doubt,  conjoined  with  other  means, 
a  valuable  remedy.  In  obstinate  cases  it  has  been  recommended 
to  apply  cold  water  and  even  ice  to  the  chest ;  and  Louis  states 
that  he  has  had  recourse  to  it  with  advantage.  It  is  at  best  a 
measure  of  doubtful  propriety,  and  when  resorted  to  should  be 
continued  for  a  very  short  time.  The  whole  class  of  mineral  and 
vegetable  astringents  has  in  this,  as  well  as  the  other  haemorrhages, 
been  constantly  employed,  and  with  variable  success.  Of  these 
the  acetate  of  lead  in  small  doses,  in  combination  with  opium,  is 
often  of  decided  advantage  where  the  haemoptysis  is  passive, 
moderate,  and  of  frequent  recurrence. 

17.  R. — Plumb.  Acetat.,  gr.  xii. 

Opii.gr.  iv. 
Con.  Rosar,  gr.  i. 
M. — Div.  in  pil.  xii. 
Sig.   One  three  times  a  day. 

Rhatany  has  been  loudly  praised  by  M.  Mailly ;  and  M.  A.  Latour 
has  recently  strongly  recommended  tannin. 

18.  R. — Acid.  Tannic.,  gr.  iv. 

Pulv.  Acac.,  gr.  xvj. 
Syr.  q.  s. 
M. — Ft.  pil.  viij. 
Sig.  One  every  three  hours  for  two  days. 

*  Chapman,  loc.  cit,  p.  184. 
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Monesia  has  also  been  lauded. 

19.  R. — Monesiae. 

Con.  Rosar.  aa  gr.  xv. 
M.  Div.  in  pil.  x. 
Sig.  Two  every  two  hours  during  the  day. 

Alum  is  thought  by  some  to  be  peculiarly  efficacious.  Dr.  Cope- 
land  has  a  high  opinion  of  the  effects  of  the  oil  of  turpentine, 
which  he  has  himself  used  extensively,  and  Dr.  Wiltshire  declares 
that  it  acts  more  promptly  than  any  other  astringent,  and  that  he 
has  seen  haemoptysis,  which  had  resisted  all  other  means,  yield 
immediately.  It  may  be  given  in  doses  of  ten  drops  every  quar- 
ter of  an  hour,  in  cold  water,  during  the  spitting  of  blood.  The 
mineral  acids,  too,  have  also  been  tried,  but.no  evidence  of  their 
efficacy  has  been  adduced.  Emetics  are  highly  esteemed  by 
many  practitioners  in  haemoptysis,  both  from  their  revulsive  and 
sedative  effects,  and  of  late  years  this  mode  of  treatment  has 
been  strongly  recommended  by  Chapman,  Nonat  and  Rufz,  of 
Martinique.  In  cases  of  haemoptysis  with  inflammatory  symptoms, 
when  the  action  of  the  heart  is  increased  and  when  there  is  reason 
to  apprehend  pulmonic  inflammation,  tartarized  antimony,  com- 
bined with  nitre,  is  recommended  by  Dr.  Cheyne  as  superior  to 
all  other  remedies. 

20.  R. — Ant.  et  Potass.  Tart.,  gr.  i. — ij. 

Potass.  Nitrat.,  9ij. — iv. 
M. — Div.  in  pulv.  iv. — viij. 
Sig.   One  every  hour. 

Dr.  Graves  places  great  confidence  in  ipecacuanha.  He  gives 
two  grains  every  quarter  of  an  hour  until  some  improvement 
occurs,  and  then  every  half  hour  or  hour  until  the  bleeding  stops. 
Local  bleeding,  by  cups  or  leeches  to  the  chest,  is  variously  esti- 
mated, many  practitioners  being  of  opinion  that  it  is  likely  to  pro- 
duce or  increase  the  evil  it  is  intended  to  remove.  Dr.  Graves, 
however,  considers  the  application  of  leeches  in  the  hollow  of  the 
throat,  just  above  the  sternum,  as  an  excellent  adjuvant  in  arrest- 
ing the  progress  of  haemoptysis.  When  the  cough  is  very  teasing, 
and  the  quantity  of  blood  expectorated  very  large,  six  leeches 
should  be  applied  every  sixth  hour,  until  decided  relief  is  obtained; 
in  less  severe  cases,  a  smaller  number  applied  daily  will  be  suffi- 
cient.— (A  Syst.  of  Clin.  Med.,  p.  276.)  Sir  James  Clark  regards 
purgatives  as  highly  useful  in  haemoptysis,  which,  he  thinks,  in 
consumption  is  frequently  connected  with  hepatic  engorgement. 
The  returns  of  haemorrhage,  he  has  often  found,  did  not  cease 
until  the  biliary  secretion  assumed  a  natural  appearance.  In  all 
cases  of  haemoptysis  he  recommends  a  strict  attention  to  the  con- 
dition of  the  liver.  In  essential  active  haemoptysis,  of  frequent  re- 
currence, small  bleedings,  frequently  repeated,  are  of  great  service, 
and  often  succeed  in  arresting  the  attacks.  After  an  attack  of 
16 
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active  haemoptysis,  if  much  excitement  continues,  the  diet  should 
be  sparing  and  unirritating. 

After  the  paroxysm  is  over,  the  patient  must  continue  in  a  state 
of  perfect  tranquillity  of  mind  and  body;  silence  must  be  enjoined ; 
and  a  mild,  nutritious  and  dry  diet  prescribed.  The  state  of  the 
pulmonic  circulation  should  be  carefully  watched,  for  appropriate 
timely  measures  in  that  quarter  will  often  prevent  a  relapse.  A 
strictly  regulated  regimen  and  attention  to  the  chylopoietic  viscera 
are  also  very  important.  When  the  loss  of  blood  has  been  con- 
siderable, and  the  patient's  strength  much  reduced,  mild  tonics 
may  be  employed  with  benefit,  such  as  the  cold  infusion  of  bark, 
with  dilute  sulphuric  acid.  An  agreeable  and  suitable  preparation 
under  these  circumstances  is  that  made  by  the  process  of  displace- 
ment. 

21.  R.— Fulv.  Cinchon.  Flav.,  gj. 

Aquae,  q.  s. 

Displace  f.f  vj. 
Sig.  A  tablespoon ful  four,  five  or  six  times  a  day. 

In  chronic  haemoptysis  unattended  with  excitement,  and  where 
the  system  is  relaxed  and  debilitated,  the  chalybeates  are  very 
useful.  Mead  speaks  highly  of  the  chalybeate  mineral  waters 
under  these  circumstances.  The  iodide  of  iron,  in  doses  of  two 
or  three  grains,  in  aqueous  solution,  has  been  much  recommended, 
and  Dr.  Dunglison  states  that  he  has  derived  decided  benefit  from 
its  employment. 

Where  haemoptysis  is  evidently  supplementary,  immediate  and 
appropriate  measures  must  be  taken  to  restore  the  suppressed 
discharge.  If  it  be  vicarious  of  haemorrhoids,  leeches  should  be 
applied  around  the  anus  and  aloetic  purges  administered ;  if  of 
the  catamenia,  leeches  to  the  inner  portion  of  the  thighs,  the 
warm  hip-bath,  and  other  suitable  measures,  should  be  employed.] 


SECTION  IX. 

PULMONARY  EMPHYSEMA,  OR  DILATATION  OF  THE  AIR-CELLS. 

[Pulmonary  emphysema  was  not  practically  known  until  inves- 
tigated by  Laennec,  although  it  had  been  described  anatomically 
by  Ruysch,  Valsalva,  Morgagni,  Baillie,  and  others.  Laennec 
studied  the  symptoms  of  those  affected  with  ordinary  asthma,  and 
referring  them  to  the  pathological  condition  of  the  lungs,  founjd 
them  to  be  due  to  a  greater  or  less  dilatation  of  the  pulmonary 
vesicles.  Since  then  the  disease  has  been  the  subject  of  the 
especial  study  of  Dr.  Louis,*  our  own  highly  gifted  countryman, 

•  Memoires  de  la  Societe  Medicale  d'Observation,  t.  i.    Paris,  1837. 
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the  late  Dr.  J.  Jackson,  jr.,  of  Boston,  and  Dr.  Beau,*  who  has 
written  an  excellent  paper  on  the  mechanism  of  its  production. 
Latterly,  Rilliet  and  Barthez  have  investigated  the  same  affection 
in  children,  where,  however,  it  is  comparatively  rare,  and  have 
differed  somewhat  from  Laennec  and  Louis.  Many  important 
questions  connected  with  this  disorder  are  still  undecided,  and  a 
difference  of  opinion  prevails  regarding  it  amongst  many  distin- 
guished observers. 

Pulmonary  emphysema  is  an  affection  characterized  by  increased 
capacity,  to  a  more  or  less  extent,  of  the  thoracic  parietes,  accom- 
panied with  increased  sonorousness  of  the  chest  on  percussion, 
and  diminished  respiration  in  the  dilated  portions,  with  more  or 
less  frequent  paroxysms  of  dyspnoea,  and  with  marked  dilatation 
of  the  pulmonary  vesicles  on  examination  after  death. 

Pulmonary  emphysema  is  a  very  frequent  disease.  Louis  was 
enabled  to  observe  ninety  cases  in  less  than  two  years.  Out  of  fifty 
patients  dead  of  cholera,  twenty-three  had  suffered  from  more  or 
less  emphysema.  Most  cases  of  asthma  are  instances  of  emphy- 
sema ;  idiopathic  spasmodic  asthma  being  an  exceedingly  rare 
affection,  as  we  shall  see  hereafter.] 

This  lesion,  like  others  essentially  affecting  the  structure,  will 
be  best  understood  through  its  anatomical  characters. 

ANATOMICAL  CHARACTERS. — These  present  some  variety,  but 
they  have  this  in  common,  that  when  examined  either  through  the 
pleura  in  the  recent  state,  or  after  this  membrane  is  inflated,  dried, 
and  sliced,  the  air-cells  are  seen  much  larger  than  those  of  healthy 
lungs.  When  the  dilatation  is  general,  the  pleural  surface  of  the 
lungs  may  be  as  smooth  as  usual,  only  more  convex ;  but  when 
it  is  partial,  there  are  seen  either  several  enlarged  vesicles  or 
lobules  forming  irregular  prominences.  Individual  vesicles  are 
sometimes  seen  under  the  pleura,  and  especially  at  the  margin  of 
the  lobes,  dilated  to  the  size  of  a  pea,  a  hazlenut,  and  in  some 
cases  to  a  much  larger  size.  Dilatation  may  be  partial  or  general : 
general  dilatation  may  affect  one  lung,  or  the  whole,  or  a  consider- 
able part  of  both  lungs ;  partial  dilatation  may  affect  all  the  vesi- 
cles of  a  lobule  or  be  confined  to  distinct  vesicles.  These  differ- 
ent lesions  may  be  accompanied  by  very  opposite  conditions  of 
the  texture  of  the  lung :  sometimes  this  has  acquired  an  increased 
rigidity;  it  does  not  collapse  where  the  chest  is  opened,  and  re- 
sists the  impression  of  the  fingers  more  than  a  healthy  lung. 
There  are  notwithstanding  the  dilatation  of  the  air-cells  and  its 
general  lightness,  hypertrophy  and  toughness  of  some  of  its  tex- 
tures, and  portions  near  the  root  are  sometimes  found  considerably 
indurated.  With  this  condition  there  are  commonly  associated 

[*  Archives  Generates  de  Medecine,  Etudes  theoriques  et  pratiques,  etc.,  Dec., 
1840.] 
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an  altered  state  of  the  air-tubes,  redness  and  thickening  of  the 
mucous  membrane,  hypertrophy  of  the  longitudinal  fibres,  dilata- 
tion or  partial  contraction.  In  other  cases,  there  is  the  opposite 
condition  of  the  lung.  The  texture  is  more  flaccid  and  yielding 
than  usual ;  and  when  the  margin  of  a  lobe  is  pressed  between 
the  fingers,  it  feels  thin,  almost  like  a  single  membrane.  It  often 
does  not  collapse  on  opening  the  chest,  and  this  appears  to  arise 
from  a  loss  of  elasticity,  for  it  pits  on  pressure  like  an  cedematous 
lung,  and  is  commonly  much  paler  thau  usual.  This  is  the  con- 
dition which  M.  Lombard  describes  as  lobar  emphysema ;  and  he 
remarks  that  the  inter- vesicular  texture  seems  to  have  been 
absorbed,  and  the  blood-vessels  obliterated,  changes  which  he 
considers  to  be  the  cause,  rather  than,  as  we  view  them,  the  effects 
of  the  dilatation.  Andral  has  noticed  this  condition  of  the  lung, 
under  the  name  atrophy,  and  remarks  that  it  occurs  most  frequently 
in  old  people.  We  have  seen  it  both  general  and  partial ;  the  partial 
kind  of  flaccid  dilatation  being  common  in  the  anterior  lobules 
and  margins  of  the  lungs  in  tuberculous  phthisis.  The  fringe 
of  dilated  cells,  like  a  row  of  beads,  sometimes  seen  at  the  mar- 
gin of  the  anterior  lobes,  is  also  simple  dilatation,  without  the 
least  rigidity. 

CAUSES  AND  NATURE. — Laennec  explained  the  origin  of  this 
lesion  in  this  manner : — in  cases  of  chronic  catarrh,  particularly 
of  the  dry  kind,  the  small  bronchial  ramifications  become  so  ob- 
structed by  the  swelling  of  their  membranes  or  by  the  secretion  of 
a  viscid  mucus,  that  the  air  can  be  forced  through  them  into  the 
vesicles  only  by  an  effort.  Now,  as  in  ordinary  respiration,  the 
inspiration,  a  muscular  effort,  is  more  forcible  than  expiration,  the 
former  may  prove  sufficient  to  overcome  the  obstacle  to  the  intro- 
duction of  air  into  the  vesicles,  while  the  expiration  is  inadequate 
to  expel  it.  Successive  portions  of  the  air  expanding  by  the 
increased  temperature  are  thus  introduced  and  incarcerated  in  the 
cells,  which  are  thereby  kept  in  a  state  of  continued  dilatation. 
This  may  be  one  mode  in  which  the  air-cells  become  dilated,  but 
there  are  probably  other  causes  more  efficient  and  common  in 
operation.  When  there  is  partial  or  complete  obstruction  in  any 
of  the  bronchial  tubes  or  cells,  the  inspired  air  cannot  press  with 
the  usual  force  beyond  the  obstructions ;  but  it  presses  with  more 
than  the  usual  force  into  the  adjoining  tubes  and  cells  to  which 
its  access  is  quite  free,  and  these  latter  may  thus  become  dis- 
tended, and  in  time  permanently  dilated.  The  obstructions  may 
be  caused  by  viscid  secretion  in  the  tubes,  thickening  of  the  tex- 
tures, tuberculous  deposits,  and  the  like  ;  and  it  is  with  diseases 
in  which  these  occur,  that  dilatation  of  the  air-cells  is  most  com- 
monly associated.  Another  cause  of  dilatation  of  the  air-cells  is 
rigidity  or  want  of  extensibility  of  the  longitudinal  fibres  of  the 
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bronchi.  This  change  has  been  already  noticed  as  an  effect  of 
chronic  bronchitis ;  and  it  is  easy  to  perceive,  that  if  the  tubes 
do  not  lengthen  with  the  expansion  of  the  chest,  the  air  will  press 
unduly  on  their  terminating  cells,  and  occasion  their  dilatation. 
Thus  we  find  the  margins  of  the  lower  lobes  most  dilated,  for 
these  are  most  exposed  to  the  influence  of  the  forces  expanding 
the  chest.  It  is  not  common  to  find  the  marginal  vesicles  dilated 
in  the  lungs  of  old  people  with  ossified  cartilages ;  which  may  also 
be  ascribed  to  the  comparatively  immobile  state  of  the  ribs  and 
central  portions  of  the  lungs,  and  the  increased  action  of  the  dia- 
phragm, and  consequent  undue  pressure  of  the  air  into  the  texture 
immediately  contiguous  to  this  part  of  the  respiratory  apparatus. 
Such  are  the  chief  mechanical  causes  by  which  the  vesicular  tex- 
ture of  the  lung  becomes  distended  :  but  there  are  others  of  a 
more  vital  nature,  which  may  also  be  concerned  in  the  produc- 
tion and  perpetuation  of  this  lesion. 

[Louis  has  denied  the  explanation  offered  by  Laennec.  In 
nearly  all  his  observations,  the  dyspnoea  was  not  preceded  by 
bronchitis ;  in  several  instances  it  occurred  several  years  subse- 
quently— Laennec  has  admitted  the  possibility  of  this — and  the 
dyspnoea  did  not  appear  to  be  augmented  by  the  occurrence  of  an 
intense  acute  catarrh.  Again,  we  have  seen  that  the  maximum 
intensity  of  emphysema  is  at  the  free  border  of  the  lung  and  its 
neighbourhood,  whereas  that  of  bronchitis  is  posteriorly  and  infe- 
riorly.  Neither  does  pneumonia  favour  the  development  of  emphy- 
sema. (Grisolle.)  Moreover,  whatever  maybe  the  size  of  dilated 
vesicles,  they  are  always  found  empty,  containing  neither  mucus 
nor  false  membrane.  According  to  Louis,  we  must  admit,  both 
in  vesicular  dilatation  as  well  as  in  bronchial,  a  force  analogous 
to  that  which  presides  over  the  development  of  hollow  organs,  in 
virtue  of  which,  these  latter  enlarge  without  our  being  able  to  ac- 
count for  it  by  means  of  any  obstacle  or  mechanical  obstruction. 
Beau  advocates  Laennec's  theory,  and  contends  that  pituitous 
catarrh,  also,  is  a  cause,  acting  in  the  same  manner.  If  it  be  true 
that  emphysema  is  produced  by  secretion  in  the  manner  indicated, 
it  is  also  certain  that  this  cause  is  not  constant,  and  that  every  thing 
is  not  mechanical  in  its  production — some  peculiar  predisposition, 
that  is  yet  not  understood,  is  also  connected  with  it.  The  distin- 
guished Vienna  pathologist,  Rokitansky,  believes  that  emphysema 
usually  results  from  the  forced  inspirations  in  croup,  hooping- 
cough,  &c.  &c.  A  simple  moral  emotion  has  produced  the  dik- 
ease ;  Laennec  has  recorded  two  instances,  and  Louis  the  same 
number.  Its  hereditary  character  has  been  studied  by  Jackson — 
out  of  twenty  emphysematous  patients,  the  parents  of  eighteen 
were  emphysematous ;  out  of  fifty  non-emphysematous  individuals, 
three  only  had  asthmatic  parents.  The  influence  of  certain  dis- 
orders on  its  production  has  not  yet  been  sufficiently  studied.] 
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M.  Andral  conceives  that  the  air-cells  sometimes  become 
enlarged  by  a  wasting  away  and  breaking  down  of  some  of  their 
walls,  so  that  several  are  reduced  to  few  of  larger  size.  This 
has  been  shown  by  M.  Lombard  to  be  the  case  whenever  the 
enlargement  of  some  cells  is  considerable :  but  we  are  induced 
to  consider,  with  Dr.  Carswell,  that  this  is  a  consequence  rather 
than  a  cause  of  the  dilatation.  The  latter  author  has  well 
observed  that  the  long-continued  pressure  of  the  confined  air  on 
the  vessels  is  a  sufficient  cause  of  their  diminution,  and  of  the 
atrophy  of  the  tissues. 

Dr.  W.  Stokes  supposes  that  paralysis  of  the  circular  fibres  of 
the  bronchi  is  a  chief  cause  of  dilatation  of  the.  air-cells.  Follow- 
ing the  view  which  Dr.  Abercrombie  holds  with  regard  to  the 
intestinal  muscles,  he  considers  inflammation  of  the  tunics  invest- 
ing the  tubes,  such  as  that  of  bronchitis,  to  be  the  chief  cause  of 
this  paralysis.  It  is,  however,  doubtful,  that  this  is  more  than  an 
aiding  cause  in  the  production  of  pulmonary  emphysema.  The 
contractile  property  of  the  vesicular  tissue  is  not  fully  proved  ; 
but  its  elasticity  is  undoubted,  and  it  is  very  probable  that  a 
defect  of  this  may  assist  in  producing  the  lesion  in  question.  But 
the  chief  agents  are  probably  the  mechanical  causes  of  irregular 
distension  of  the  lungs,  which  have  been  already  noticed. 

Reverting  to  the  anatomical  differences  of  the  tense  and  the 
flaccid  vesicular  emphysema,  we  may  well  trace  in  one  the  effect 
of  an  over-active  and  irregular  nutrition  of  the  textures,  the  com- 
mon result  of  repeated  or  prolonged  inflammation,  and  in  the 
other  the  absence  of  any  such  process,  if  not  the  presence  of  one 
of  an  opposite  character,  causing  a  wasting  of  the  same  parts. 
It  is  obvious  that  these  opposite  conditions  will  lead  to  very  dif- 
ferent effects  in  the  signs  and  course  of  the  lesion.  In  the  one 
case  the  lungs  become  comparatively  fixed  in  a  distended  state  ; 
and  as  they  resist  the  power  of  the  expiratory  forces  to  expel  the 
air  from  them,  unusual  exertion  is  required  in  inspiration  to  intro- 
duce sufficient  air  to  serve  the  purpose  of  respiration.  They  are 
therefore  perpetually  exposed  to  a  distending  force :  and  as  the 
dilatation  proceeds,  and  the  increasing  rigidity  or  obstruction 
with  it,  the  lungs  acquire  a  permanent  volume  beyond  what  is 
usual  even  in  full  inspiration,  and  they  distend  the  walls  of  the 
chest,  and  press  on  and  even  displace  the  adjoining  organs  and 
vessels.  Hence  may  be  expected  to  arise  continual  oppression  of 
the  functions  of  both  respiration  and  circulation,  and,  as  the  sequel, 
cachectic  and  dropsical  disease  of  the  system.  In  flaccid  vesicu- 
lar dilatation,  on  the  other  hand,  there  are  little  or  no  increase  of 
volume  of  the  whole  lung,  and  no  pressure  on  the  other  contents 
of  the  chest. 

[According  to  MM.  Rilliet  and  Barthez,  chronic  pulmonary 
emphysema  never  takes  place  in  children  except  in  case  of  rickets, 
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where  the  lung  is  compressed  by  a  deformed  chest ;  and  they  sus- 
pect that  all  cases  referred  to  extreme  youth,  are  originally  con- 
nected with  rickets,  the  deformity  of  the  chest  having  disappeared 
or  diminished,  whilst  the  pulmonary  disorder  has  remained.] 

SYMPTOMS. — We  are  now  prepared  to  understand  the  symptoms 
and  signs  of  extensive  vesicular  dilatation.  Inasmuch  as  it  is 
permanent,  it  will  cause  a  constant  shortness  of  breath,  or  even 
dyspnoea;  and  the  least  additional  obstruction,  such  as  that  of  a 
cold,  bodily  exertion,  or  flatulent  distension  of  the  stomach,  may 
increase  this  symptom  to  an  oppressive  degree,  so  as  to  resemble 
an  attack  of  asthma.  [In  connection  with  dyspnoea  is  a  feeling 
of  oppression  behind  the  sternum.  Patients  should  avoid  carefully 
and  fear  any  thing  which  will  accelerate  their  respiration  ;  as  run- 
ning or  rapid  walking,  breathing  cold  air,  exposure  to  dust,  and 
irritating  particles  of  any  kind.  Reading  aloud  brings  on  shortness 
of  breath,  and  when  they  talk  quickly,  there  are  long  and  noisy 
inspirations  interrupting  their  speech.  Cough  is  a  constant  symp- 
tom. When  the  disease  has  existed  for  some  time,  and  there  are 
palpitations  of  the  heart,  oedema  often  supervenes.  These  symp- 
toms are  due  to  more  or  less  hypertrophy  of  the  heart.  Some 
have  supposed  that  the  cardiac  affection  was  a  cause,  but  an 
attentive  study  of  the  history  and  progress  of  the  case  will  show 
it  to  be  simply  an  effect.  There  is  no  fever  except  in  the  case  of 
an  intercurrent  catarrh.]  The  permanency  of  the  oppression  to 
the  function  of  respiration  in  severe  cases  induces  a  cachectic  state 
of  the  body,  which  is  manifested  by  pallidity  and  some  emaciation, 
and  a  depraved  condition  of  all  the  excretions.  In  the  tense  form 
'of  emphysema,  with  increased  volume  of  the  lungs,  there  may 
be  superadded  the  symptoms  of  obstructed  circulation  as  well  as 
imperfect  oxygenation  of  the  blood,  occasional  lividity  and  even, 
blueness  of  the  face  and  lips,  dropsical  effusions,  palpitation  and 
other  signs  of  hypertrophy  of  the  heart.  Dr.  Stokes  has  remarked, 
that  these  symptoms  are  always  worse  in  cases  where  the  lower 
lobes  of  the  lungs  are  chiefly  affected,  which  he  explains  by  the 
enlarged  lungs  of  these  parts  preventing  the  free  play  of  the 
diaphragm.  The  expectoration  is  various ;  most  commonly  it  is 
mixed,  a  thin  dirty,  mucous  fluid,  with  portions  of  tough,  pearly 
clots,  or  of  the  opaque  sputa  of  chronic  bronchitis.  In  the  attacks 
of  acute  bronchitis  which  frequently  occur,  it  becomes  glairy,  and 
often  very  copious  towards  their  termination,  as  in  bronchorrhcea. 

Of  the  physical  signs  of  pulmonary  emphysema,  one  of  the  most 
remarkable  is  the  loud,  hollow  sound  on  percussion,  which  is 
even  greater  than  that  of  a  healthy  chest.  This  is  common  to 
both  the  tense  and  flaccid  kinds  of  emphysema ;  but  in  the  former, 
when  extensive,  there  is  a  distinctly  raised  pitch  in  the  sound, 
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such  as  in  a  less  degree  that  which  can  be  produced  by  striking 
the  chest  of  a  person  holding  in  a  very  full  breath.  In  fact,  as  in 
this  case,  the  walls  of  the  chest  are  rendered  more  tense  by  the 
increased  volume  of  the  lung,  and  the  vibrations  which  they  make 
are,  therefore,  quicker,  although  from  the  elasticity  of  the  con- 
tained material,  they  are  still  quite  free.  In  advanced  cases,  the 
increased  volume  of  the  lung  is  manifest  in  the  shape  of  the  chest, 
which  is  unusually  convex  or  rounded.  The  sides,  the  front,  the 
back,  and  even  the  supra-clavicular  spaces,  some  or  all  present 
this  rounded  projection ;  and  as  Dr.  Stokes  has  observed,  when 
the  lower  lobes  are  affected,  the  heart,  the  liver,  and  the  spleen 
may  be  displaced  by  the  emphysematous  lung,  which  then  yields 
its  clear  resonance  on  percussion  over  an  extended  region.  [The 
alteration  in  the  form  of  the  chest  has  been  studied  with  great  care 
by  Louis,  Beau  and  Jackson.  In  a  large  number  of  cases  the  de- 
formity of  the  chest  consists  in  a  bulging,  confined  usually  to  one 
side  of  the  chest,  more  frequently  the  left,  commencing  under  one 
of  the  clavicles,  and  continuing  to  the  mammary  region.  This 
protrusion  is  due  not  only  to  the  elevation  of  the  ribs,  but  also  to 
the  manifest  tension  of  the  intercostal  muscles,  so  that  the  inter- 
costal depressions  are  no  longer  felt.  Occasionally  this  promi- 
nence exists  on  both  sides.  Sometimes  the  bulging  is  seen  on 
the  posterior  portion  of  the  chest.  It  occasionally  involves  the 
whole  chest,  and  is  globular.  Another  bulging  discovered  by 
Louis  occurs  frequently;  its  seat  is  behind  the  clavicles;  the  post- 
clavicular  region  is  effaced,  and  the  plane  of  the  anterior  part  of 
the  chest  is  continued  uninterruptedly  to  the  lateral  parts.] 

In  this  tense  kind  of  vesicular  dilatation,  the  sound  of  respiration 
is  very  imperfect  and  wheezing,  and  forms  a  remarkable  contrast  to 
the  efforts  used  to  introduce  and  expel  the  air.  On  inspecting  the 
chest  it  can  be  seen  that,  with  all  the  expiratory  efforts,  it  is  very 
little  diminished,  and  retains  its  large  convex  shape ;  whilst  every 
intercostal  and  every  supplementary  muscle  can  be  seen  at  work, 
endeavouring  in  vain  to  depress  the  ribs.  We  can  scarcely 
wonder  that  this  force,  continually  exerted  on  the  thoracic  vessels 
through  the  stuffed  lungs,  should  obstruct  the  circulation,  and 
cause  lividity,  cyanosis,  dropsical  effusions,  and  diseases  of  the 
heart.  Inspiration  is  more  easy,  but  even  this  requires  exertion, 
for  breath  is  taken,  as  it  were,  on  the  top  of  breath,  and  needs 
the  supplementary  aid  of  the  cervical  and  superior  dorsal  mus- 
cles. Sometimes  there  are  heard  in  the  chest  some  odd  sounds, 
besides  the  various  rhonchi  of  the  tubes,  such  as  a  sudden,  loud 
clicking  or  cracking,  as  if  from  the  sudden  passage  of  air  into  or 
out  of  a  set  of  tubes  and  cells  which  were  before  closed.  Some- 
times there  is  a  sound  of  friction  like  that  of  a  finger  rubbed  on  a 
table,  perhaps  produced  by  the  rubbing  of  projecting  lobules  or 
cells  against  the  costal  pleura. 
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The  signs  of  the  flaccid  kind  of  dilated  air-cells  may  be  much 
modified  by  the  other  disease,  such  as  tuberculous  deposit,  that 
commonly  produces  it ;  but  they  are  essentially  distinct  from  those 
of  tense  emphysema,  and  this  difference  has  not  been  noticed  by 
authors.  There  is  the  clear  sound  on  percussion,  but  no  raising 
of  the  pitch  of  the  sound.  In  old  people,  where  this  form  of 
emphysema  is  uncomplicated  with  solid  deposit,  the  sound  on 
percussion  is  clearer  and  deeper  than  in  any  other  case.  Neither 
the  shape  nor  the  motion  of  the  chest  is  materially  affected ;  and 
the  sounds  of  respiration,  instead  of  being  obscure  and  wheezing, 
are  remarkably  loud  and  even  puerile,  sometimes  with  a  little 
whiffing  or  bronchial  character,  probably  from  accompanying  dila- 
tation of  the  tubes.  The  reason  of  all  this  will  be  apparent  when 
we  reflect  that,  in  these  cases,  air  passes  freely  into  and  out  of  the 
dilated  cells ;  and  that  their  enlarged  size,  together  with  the  in- 
creased energy  which  the  feeling  of  dyspnoea  gives  to  the  acts  of 
respiration,  explains  why  the  sound  of  respiration  should  be  louder 
than  usual. 

[The  subjoined  tabular  view  exhibits  the  physical  signs  of  pul- 
monary emphysema. 

Inspection. — General  expansion,  giving  a  globular  form  to  the  chest  if  it  exist  on 
both  sides,  bulging  of  the  infra-clavicle,  post-clavicular,  mammary  and 
central  sternal  sub-regions,  or  of  the  anterior  surface  generally ;  dimi- 
nished motion  of  expansion  and  elevation  ;  and  consequently  of  retraction 
and  depression;  duration  of  expiratory  movement  considerably  exceeding 
that  of  the  inspiratory ;  movement  of  expansion  diminished  as  compared 
with  that  of  elevation;  costal  motions  diminished. 

Application  of  the  Hand. — Vocal  and  tussive  vibration  diminished. 

Mensuration. — Semicircular  measurement  of  one  side,  or  of  the  whole  chest, 
increased  increase  of  bulk,  under  expansion  of  thorax  in  inspiration  less 
than  natural. 

Percussion. — Increase  of  clearness  and  of  duration  of  sound;  resistance  of  walls 
decreased;  character  of  sound  more  or  less  tympanitic;  comparatively 
deficient  diminution  of  clearness  of  sound  at  the  close  of  a  full  expiration  ; 
limits  of  pulmonary  sound  scarcely  reduced  at  the  close  of  a  full  expira- 
tion. 

Auscultation. — Respiration  weak,  in  very  rare  cases  suppressed  in  the  affected 
part,  exaggerated  in  those  adjoining  rhythm  of  the  respiratory  act  divided; 
murmurs  harsh,  with  expiration  more  or  less,  sometimes  enormously  pro- 
longed, and  in  some  cases  absent  altogether,  although  inspiratory  murmur 
apparently  audible,  sibilant,  sonorous,  mucous,  or  subcrepitant  rhonchi, 
from  accompanying  bronchitis;  vocal  resonance  unaltered  or  weaker 
than  natural;  intensity  of  transmission  of  heart's  sounds  through  the 
affected  part  diminished. 

Situation  of  surrounding  parts. — Heart  detruded  towards  the  opposite  side,  if  one 
lung  only  affected;  if  downwards  towards  the  epigastrium,  if  both  are 
implicated;  mediastinum  detruded  to  the  opposite  side;  either  division 
of  the  diaphragm  pushed  downwards  with  the  subjacent  abdominal  vis- 
cera,— this  in  some  cases  only. 

DIAGNOSIS. — It  is   difficult  to   mistake  this  affection  for  any 
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other.  In  dilatation  of  the  bronchi  the  paroxysms  of  dyspnoea  are 
not  so  well  marked  as  in  pulmonary  emphysema ;  and  over  the  dis- 
eased portion  of  the  lung  there  is  bronchial  or  cavernous  respiration 
withbronchophony.  In  the  commencement  of  phthisis  pulmonalis, 
along  with  feeble  respiration,  there  is  dulness  on  percussion ;  in 
pulmonary  emphysema,  on  the  contrary,  with  diminished  inten- 
sity in  the  respiratory  murmur,  there  is  increased  resonance  on 
percussion.  In  aneurism  of  the  aorta,  there  is  bulging  of  a  portion 
of  the  chest,  with  dyspnoea,  and,  if  a  bronchial  tube  is  compressed, 
diminution  or  even  absence  of  respiration  in  a  portion  of  the 
chest ;  but  the  flatness  on  percussion  over  the  vaulted  part,  the 
increased  energy  in  the  action  of  the  heart,  and  often  the  blowing 
or  rasping  sound,  will  remove  all  doubts.] 

PROGNOSIS. — When  dilatation  of  the  air-cells  is  so  extensive  as 
to  alter  the  shape  of  the  chest  and  to  cause  constant  shortness  of 
breath,  there  is  little  probability  of  its  ever  being  entirely  removed, 
and  its  general  tendency  is  to  increase,  especially  during  the 
occurrence  of  any  fresh  attacks  of  bronchial  inflammation.  In 
some  cases,  the  disease,  if  not  congenital,  takes  its  origin  in  very 
early  life,  and  the  individual  is  always  very  short-breathed,  and 
on  the  occurrence  even  of  a  common  cold,  becomes  completely 
asthmatic.  But  these  are  not  the  most  severe  cases;  such  are 
those  which  supervene  to  repeated  and  obstinate  bronchial  attacks, 
which,  in  the  course  of  a  few  months,  may  induce  a  formidable 
degree  of  the  disease.  Even  these  cases  do  not  prove  speedily 
fatal,  but  only  after  the  system  has  suffered  much,  and  long,  and 
disease  of  the  heart  and  dropsy  have  supervened. 

TREATMENT. — The  prevention  of  the  disease  is  more  attainable 
than  its  cure ;  and  with  this  view  we  should  endeavour  to  remove 
those  inflammations  which  lead  to  an  obstructed  state  of  respira- 
tion, and  to  disperse  the  obstructions  which  they  produce.  The 
use  of  counter-irritants  and  alkaline  attenuants  and  expectorants, 
and  other  remedies  recommended  for  chronic  bronchitis  and  dry 
catarrh,  is  the  most  successful  mode  of  affecting  these  objects. 
We  have  seen,  in  several  cases,  considerable  relief  with  marked 
improvement  of  the  physical  signs,  from  the  use  of  small  doses 
of  hydriodate  of  potash,  and  liquor  potassse,  with  squills  and  other 
expectorant  remedies.  Where  there  is  already  evidence  of  con- 
siderable dilatation,  blisters  to  the  chest,  or  frictions  with  a  strong 
stimulating  liniment,  and  the  inhalation  of  steam  impregnated  with 
a  little  tar,  turpentine,  creosote,  or  even  iodine,  may  prove  of 
some  benefit.  Dr.  Stokes  mentions  strychnia  as  likely  to  restore, 
in  some  measure,  the  lost  contractility  of  the  circular  fibres. 

The  symptoms  which  arise  in  inveterate  cases  of  pulmonary 
emphysema  must  be  treated  on  general  principles,  remembering 
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that  although  we  may  be  unable  to  remove  the  cause,  we  may, 
in  some  degree,  prevent  its  increase  and  diminish  its  aggravations 
from  temporary  circumstances.  With  this  view  care  should  be 
taken  to  avoid  the  renewal  of  bronchial  inflammation  and  con- 
gestion, by  guarding  against  cold,  keeping  the  secretions  free,  and 
carefully  regulating  the  diet.  If  the  expectoration  be  not  suffi- 
ciently free,  and  a  fit  of  dyspnoea  occur  during  the  night  in  con- 
sequence, benefit  may  often  be  derived  from  smoking  stramonium 
in  the  evening :  this  excites  secretion  from  the  bronchial  surface, 
and  prevents  the  congestion  which  would  otherwise  ensue  during 
the  first  sleep. 

The  flaccid  form  of  emphysema  is  scarcely  an  object  for  treat- 
ment :  we  cannot  increase  the  number  of  the  pulmonary  cells ; 
but  we  may,  in  some  degree,  so  regulate  the  body  as  to  diminish 
the  want  of  breath,  and  make  the  small  number  suffice.  With 
this  view,  a  tranquillizing  plan  of  medicine  and  regimen,  avoid- 
ing all  excitements  of  the  circulation  and  respiration,  at  the  same 
time  promoting  the  due  activity  of  the  secretions  and  tone  of  the 
system  by  gentle  exercise  and  alterative  tonics,  may  serve  to 
keep  a  balance  of  imperfect  health,  and  prolong  existence  on  a 
lower  scale. 


SECTION  X. 

INTERLOBULAR    EMPHYSEMA. 

Interlobular  emphysema  is  an  effusion  of  air  into  the  cellular 
membrane  between  the  lobules  and  under  the  pleura  ;  and  though 
essentially  distinct  from  the  preceding  affection,  it  may  be  com- 
bined with  it.  It  is  distinguished  anatomically  by  the  air  being 
in  the  lines  of  the  interlobular  septa,  and  contained  in  angular 
cells  of  various  shapes  and  sizes,  and  not  round  ones  like  those  of 
the  lung.  Sometimes  air  is  effused  under  the  pulmonary  pleura, 
detaching  it  from  the  lung  in  large  bubbles.  This  affection  is 
commonly  produced  by  violent  efforts,  or  by  wounds  of  the  lung, 
but  sometimes  from  rupture  of  the  air-cells  by  excessive  or  sudden 
dilatation.  It  may,  if  extreme,  produce  sudden  and  even  fatal 
oppression  to  the  breathing ;  but  in  slighter  cases,  it  is  of  no  con- 
sequence, and  is  removed  spontaneously. 

SYMPTOMS. — The  only  sign,  supposed  by  Laennec  to  mark  this 
affection,  is  a  sound  of  rubbing  with  the  motions  of  respiration, 
which  the  projecting  emphysematous  septa  or  bubbles  make 
against  the  walls  of  the  chest.  This  is  heard  and  felt  sometimes 
in  successive  jerks,  so  as  to  resemble  the  steps  of  a  person  mount- 
ing and  descending  a  ladder. 
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[A  dry  crepitant  rhonchus  with  large  bubbles  was  also  pointed 
out  by  Laennec  as  pathognomonic  of  interlobular  emphysema. 
The  friction  sound  is  most  probably  owing,  when  it  exists,  to  some 
coexistent  pleural  inflammation,  as  it  is  now  generally  admitted 
that  emphysema  of  any  form  is  incapable  of  producing  it.  Dr. 
Walshe,  however,  thinks  that  he  has  observed,  in  persons  dying 
of  extensive  infiltration  of  air  under  the  pleura,  friction  sounds, 
whilst  there  were  no  false  membranes  in  the  pleura  on  examination. 
Although  the  serous  surfaces,  when  healthy  and  in  their  natural 
relation,  could  not  produce  them,  yet  when  one  lamina  presents  a 
series  of  elevations,  their  occurrence  is  not  improbable,  and  La- 
ennec's  opinion,  after  all,  may  not  be  erroneous. 

Sometimes  concomitant  sub-cutaneous  emphysema  exists,  and 
this  serves  to  clear  the  diagnosis. 

TREATMENT. — From  our  imperfect  knowledge  of  this  affection, 
little  can  be  said  on  the  subject  of  treatment.  In  the  cases  of 
Laennec,  the  termination  was  happy,  although  little  or  no  treat- 
ment was  employed.  From  analogy,  we  should  be  led  to  trust, 
in  well-marked  cases,  to  narcotics,  pretty  freely  administered. 
When  the  emphysema  has  extended  to  the  sub-cutaneous  cellular 
tissue,  the  air  may  be  evacuated  by  small  incisions  or  punctures 
into  the  skin.] 


SECTION  XI. 
[EMPHYSEMA  IN  CHILDREN. 

IN  children  emphysema  of  the  lungs  is  always  an  acute  affec- 
tion, except  when  caused  by  the  pressure  of  the  ribs  in  rachitic 
children,  but  in  this  case  the  anatomical  characters  do  not  essen- 
tially differ  from  those  we  are  about  to  describe  in  the  acute 
affection. 

ANATOMICAL  CHARACTERS. — On  opening  the  .chest  the  lungs 
are  voluminous,  and  occupy  the  entire  cavity  of  the  thorax,  and 
do  not  collapse.  The  vesicular  distension  is  generally  at  the  an- 
terior border  and  at  the  summit.  Although  one  of  the  lungs  may 
incline  towards  the  median  line,  it  rarely  overlaps  the  other. 
When  the  distended  parts  are  examined  very  near,  the  vesicles 
are  visible  to  the  naked  eye,  and  are  of  the  size  of  a  small  pin's 
head ;  the  anterior  border  of  the  lung  is  soft  and  somewhat 
rounded ;  when  the  emphysematous  portions  are  pressed  between 
the  fingers,  they  do  not  appear  to  be  thicker  than  usual ;  on  cut- 
ting into  them,  there  is  no  appreciable  thickening  of  the  sides  of 
the  vesicles.  The  distended  portions  are  generally  discoloured. 
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Sometimes  the  emphysema  occupies  an  entire  lung,  which  has  the 
appearance  of  having  been  blown  up  ;  at  other  times  it  is  limited 
to  a  single  lobe  or  parts  of  a  lobe  ;  occasionally  it  is  confined  to 
several  lobules,  which,  from  their  prominence  and  rosy  white  tint, 
are  marked  off  from  the  other  depressed  and  violet-coloured  por- 
tions. Interlobular  emphysema  sometimes  occurs ;  it  ordinarily 
occupies  the  anterior  part  of  the  lungs ;  you  perceive  transparent, 
sinuous,  prominent,  and  knotted  lines,  which  wander  over  the 
surface  of  the  organ,  are  lost  in  its  depth,  and  collapse  on  being 
pricked.  These  lines  often  beaded,  resemble  the  bodies  of  cer- 
tain insects.  Sometimes  the  lobes  are  completely  dissected  from 
each  other  for  some  distance ;  sometimes  the  two  laminae  of  the 
pleura  are  separated  by  the  extravasation  of  air  into  the  cellular 
tissue.  Vesicular  is  infinitely  more  common  than  interlobular 
emphysema.  The  disease  is  more  often  limited  to  the  anterior 
border  and  summit  than  extended  over  other  parts.  General 
emphysema  is  rare ;  but  the  extent  of  the  lesion  is  subservient  to 
the  cause  which  occasions  it,  and  it  is  accordingly  general  or  partial. 
When  interlobular  emphysema  exists,  it  is  either  alone,  or  united 
with  vesicular  emphysema.  Different  lesions  of  the  lungs  are  met 
with  in  emphysema  ;  but  almost  always  inflammation  of  the  bron- 
chi, or  of  the  parenchyma ;  generally  the  seat  of  those  affections 
is  at  some  distance  from  that  of  the  emphysema  ;  the  usual  seat  of 
pneumonia  and  bronchitis  is  the  inferior  lobe,  that  of  emphysema 
the  superior.  Nor  does  there  appear  to  be  any  ratio  between  the 
dilatation  of  the  bronchi  and  of  the  vesicles,  or  capillary  vesicular 
bronchitis  and  vesicular  emphysema. 

SYMPTOMS. — The  symptoms  of  acute  emphysema  in  children 
are  very  different  from  those  of  the  chronic  variety  in  adults.  In 
adults  we  have  feeble  respiration  and  augmented  sonorousness 
and  dilatation  of  the  thoracic  walls  ;  in  children  we  have,  on  the 
contrary,  great  exaggeration  of  the  respiration ;  the  sound  on  per- 
cussion is  the  same,  and  no  change  takes  place  in  the  appearance 
of  the  chest.  The  chest  is  naturally  extremely  resonant  in  chil- 
dren ;  the  increased  rapidity  of  the  respiration  produces  exagge- 
rated respiration.  Hence  emphysema  is  difficult  to  recognize 
in  children ;  but  Rilliet  and  Barthez  think  that  it  exists  in  all  chil- 
dren with  rachitic  ribs,  and  in  all  acute  affections  of  the  respira- 
tory organs,  which  have  lasted  for  some  days,  and  required  great 
respiratory  efforts. 

CAUSES. — Emphysema  is  produced  by  the  forced  distension  of 
the  pulmonary  cells,  on  account  of  the  difficulty  the  air  expe- 
riences in  entering  other  portions  of  the  organ;  or  from  some 
obstacle  to  inspiration  either  in  the  bronchi,  or  some  other  part  of 
the  respiratory  apparatus — as  when  the  lungs  are  filled  with  thick 
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mucus,  with  false  membranes,  or  blood,  and  the  respiratory  move- 
ments are  considerably  quickened.  The  intensity  of  the  oppression 
is  in  direct  ratio  with  the  intensity  of  the  emphysema.  In  cases  of 
severe  pulmonary  apoplexy,  when  suffocation  has  speedily  ensued, 
general  emphysema  occurs.  Tumours  compressing  the  bronchi 
are  also  a  cause,  as  well  as  rachitic  ribs.  The  rapidity  with 
which  emphysema  is  produced  under  the  influence  of  a  consider- 
able acceleration  of  the  respiration,  joined  to  a  mechanical  obstacle 
to  the  penetration  of  air  into  certain  portions  of  the  lung,  is  in- 
credible. 

Can  emphysema  persist  after  the  disease  which  causes  it  has 
subsided ;  and  is  it  not  the  point  of  departure  of  chronic  emphy- 
sema which  occurs  later  in  life  ?  There  is  every  reason  to  believe 
not. 

No  peculiar  treatment  is  required ;  it  being  merely  the  mechani- 
cal effect  of  another  affection,  and  subsiding  with  the  concomitant 
disorder.] 
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CHAPTER  V. 

DISEASES  OF  THE  LUNGS. 

SECTION  I. 

PNEUMONIA. 


PNEUMONIA,  Gr.  ttvtvuwio.,  peripneumonia,' tttpirtvivpiovta,,  pneumo- 
nitiSj  pulmonitis  (from  ttvevpuv,  pulmo,  a  lung,  or  the  lungs),  are 
names  given  to  inflammation  of  the  parenchyma  of  the  lung. 
These  terms  were  applied  by  Hippocrates  and  other  ancient 
writers  to  most  of  the  acute  diseases  of  the  chest  unattended  with 
severe  pain,  those  connected  with  this  symptom  being  by  them 
termed  pleurisy.  Although  this  ground  of  distinction  by  no  means 
holds  good  with  our  improved  knowledge  of  the  subject,  yet  we 
shall  find,  in  opposition  to  the  opinion  of  Cullen  and  some  mo- 
dern writers,  that  between  pneumonia,  pleurisy,  and  bronchitis, 
there  is  a  distinction  founded  in  pathology,  and  most  important  in 
practice. 

The  characteristic  symptoms  of  pneumonia  may  be  given  as 
follows : — fever,  with  more  or  less  pain  in  some  part  of  the  chest ; 
accelerated  and  sometimes  oppressed  breathing;  cough  with 
viscid  and  rusty-coloured  expectoration ;  at  first  the  crepitant 
rhonchus,  afterwards  bronchial  respiration  and  voice,  with  dul- 
ness  on  percussion  in  some  part  of  the  chest.  We  shall  find, 
however,  that  many  of  these  symptoms  are  not  essentially  con- 
nected with  pneumonia,  which,  with  more  precision,  may  be 
defined  pathologically,  as  inflammation  and  its  product  in  the 
parenchyma  of  the  lung. 

SYMPTOMS. — [The  mode  of  invasion  of  pneumonia  is  variable ; 
it  is  sometimes  quite  sudden ;  at  other  times  it  is  preceded  by 
precursory  phenomena,  as  fever,  &c.  In  one-fourth  of  the  cases 
of  Grisolle  there  were  prodromic  symptoms ;  the  proportion  was 
the  same  through  each  of  the  three  years,  1836,  1837,  and  1840. 
In  twenty-eight  cases  out  of  fifty,  there  was  general  malaise,  with 
or  without  loss  of  appetite,  pain  in  the  loins,  languor  and  very 
great  sensibility  to  cold  ;  in  two  there  were  irregular  febrile  move- 
ments without  any  apparent  organic  affection ;  eighteen  exhibited 
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the  symptoms  of  slight  bronchitis.  One-sixth  of  the  pneumonic 
cases  admitted  into  the  wards  of  Dr.  Chomel,  during  a  period  o. 
four  years,  commenced  with  symptoms  of  slight  pulmonary  catarrh. 
The  duration  of  the  prodromes  varied  from  a  few  hours  to  one  or 
two  weeks ;  in  four-fifths  of  Grisolle's  cases  they  did  not  extend 
beyond  the  fifth  day.  In  the  invasion  of  pneumonia  we  observe  the 
existence  of  a  peculiar  general  state  of  the  economy,  which  gives 
rise  to  the  development  of  a  series  of  different  affections,  accord- 
ing to  the  individual  predispositions  and  the  susceptibility  of  the 
different  organs.  In  such  cases  Andral  was  enabled  to  predict 
the  prospective  occurrence  of  some  acute  inflammation  from  the 
richness  of  the  fibrin,  on  an  examination  of  the  blood.]  Acute 
inflammation  of  the  lungs  is,  like  other  phlegmasise,  accompanied 
by  fever,  which  often  commences  with  rigors  prior  to  any  other 
symptoms,  but  sometimes  preceded  by  the  local  symptoms.  [The 
chill  is  one  of  the  most  important  initial  symptoms  in  pneumonia. 
It  is  almost  constant.  Except  intermittent  fever  and  puerperal 
peritonitis,  pneumonia  is  of  all  acute  affections  that  most  fre- 
quently accompanied  by  a  chill  at  the  commencement.  In  old 
persons  especially,  a  sudden  chill  should  lead  us  to  suspect  pneu- 
monia. Chorael  regards  this  an  invaluable  initial  symptom  of 
acute  pulmonary  inflammation.  It  has  served  him  as  a  faithful  guide 
in  a  large  number  of  cases.  Its  occurrence  should  lead  us  to  look 
always  to  the  lungs.  In  one  hundred  and  eighty-two  of  Grisolle's 
cases,  it  occurred  in  one  hundred  and  forty-five  within  the  first 
twelve  hours,  and  in  one  hundred  and  ten  indicated  the  debut — 
about  four-fifths.  This  statement  agrees  with  that  of  Louis,  who 
found  it  to  happen  in  sixty-one  out  of  seventy-nine  cases,  (Fiev. 
Typh.  2d  ed.  t.  ii.  Paris,  1841.)  It  varies  in  intensity  from  a  severe 
chill  to  a  mere  horripilation.  In  one-half  of  those  cases,  where 
the  initial  chill  was  wanting,  the  patients  went  to  bed  more  or  less 
well,  and  were  attacked  in  the  midst  of  the  night,  whilst  the  body 
was  warm,  and  protected  from  the  external  air.  According  to 
Grisolle,  Hourmann  and  Dechambre,  the  initial  chill  was  more 
frequently  absent  in  the  pneumonias  of  autumn  and  summer  than 
in  those  of  winter  and  spring.]  The  fever  is  generally  very  intense, 
and  in  plethoric  individuals,  accompanied  by  flushing  of  the  face,* 
injection  of  the  eyes,  headache,  and  other  signs  of  local  determi- 
nation of  blood.  [In  the  immense  majority  of  cases,  from  sixteen 
to  seventy  years  of  age,  pneumonia  commences  by  local  symp- 
toms that  ought  to  attract  attention  to  the  chest ;  such  as  pain  in 
the  chest,  dyspnoea,  oppression,  with  generally  a  dry,  prolonged 
cough.  This  last  symptom  occurred  in  nearly  eight-ninths  of 

[*  The  injection  of  the  cheek  is  more  marked  in  pneumonia  of  the  summit 
than  in  that  of  the  inferior  lobes.  There  is  no  constant  relation  between  the  seat 
of  the  coloration  of  the  cheek  and  seat  of  the  disorder.  The  coloration  of  the 
face  remains  only  during  the  first,  or  a  portion  of  the  second  stage.] 
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Grisolle's  cases.  Sometimes  with  intense  fever  the  local  symp- 
toms point  anywhere  but  to  the  lungs.  In  two  of  Grisolle's  cases 
there  was  obstinate  vomiting  ;  in  one,  intense  lumbago,  leading  to 
the  suspicion  of  small-pox ;  in  three,  violent  frontal  cephalalgia, 
such  as  generally  precedes  typhoid  fever;  and  one,  an  old  man, 
who  went  to  bed  the  preceding  evening  quite  well,  awoke  in  the 
middle  of  the  night  with  agitation,  fever  and  delirium.  These 
symptoms  lasted  from  one  to  five  days,  without  the  development 
of  any  pectoral  symptoms,  although  the  chest  was  daily  care- 
fully explored.]  The  pain  in  the  chest,  which,  when  present, 
usually  appears  early,  varies  much  in  degree,  being  sometimes 
intense,  and  sometimes  diffused  and  dull;  frequently  it  is  a  deep- 
seated  feeling  of  heat  and  weight  rather  than  of  pain.  It  gene- 
rally seems  to  be  deep-seated  in  the  chest,  under  the  sternum,  the 
breast,  or  the  scapula ;  when  more  at  the  side,  it  is  often  more 
acute,  and  this  is  frequently,  but  not  always  caused  by  the  exten- 
sion of  the  inflammation  to  the  pleura.  [In  three  hundred  and 
one  pneumonic  cases,  pain  in  the  side  was  absent  in  only  twenty- 
nine,  and  in  one  hundred  and  sixty-one  out  of  one  hundred  and 
eighty-two  patients,  it  appeared  within  the  first  twelve  hours  ;  in 
seventeen  of  the  remaining  twenty-one,  before  the  end  of  the  first 
day,  and  in  the  four  others  from  the  second  to  the  fourth  days. 
The  seat  of  pain  in  one  hundred  and  seventy-five  cases  was  as 
follows : 

Cases. 

At  the  nipple,  in  .....  -  89 

At  the  base  of  the  chest,  about  the  sixth  or  seventh  rib, 
Laterally,  at  the  extremity  of  a  line  perpendicular  to  the  nipple,  but  five  or 

six  lines  distant  from  this,        ... 
Over  the  entire  antero-laieral  surface,     - 
Within  the  nipple,  more  or  less  close  to  the  sternum, 
Posteriorly,  and  especially  in  the  infra-spinata  fossa, 
In  the  axilla,         -  ... 

In  the  supra-mammary  region,    - 
In  one  of  the  hypochondria, 
In  the  flank,          .... 
In  the  loins,          .... 
In  the  supra-spinata  fossa, 
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10 
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5 
2 
2 
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1 
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1 


Thus  in  four-sevenths,  the  seat  of  pain  was  at  or  near  the  nip- 
ple ;  in  one-fifth,  it  corresponded  exactly  with  that  of  the  pulmo- 
nary inflammation  ;  in  one-seventh,  it  was  quite  near ;  and  in  the 
remaining  ones,  they  were  widely  distant  from  each  other.  In  no 
case  did  the  pain  and  inflammation  occupy  different  sides  of  the 
chest.  The  intensity  of  the  pain  varied  with  the  epoch  of  the 
disease.  At  the  commencement  it  was  sharp,  lancinating  and 
pungent,  in  more  than  one-half.  Whatever  was  its  character,  it 
was  constantly  exasperated  by  cough  or  a  deep  inspiration.  In  a 
great  number  of  cases  slight  pressure,  especially  in  the  intercostal 
17 
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spaces,  increased  the  pain,  and  caused  great  suffering  in  the  pa- 
tient. (Grisolle).] 

There  is  commonly  more  or  less  cough,  which  aggravates  the 
pain :  it  is  short  and  dry  at  first,  or  accompanied  with  scanty 
mucous  expectoration,  and  is  by  no  means  proportioned  to  the 
intensity  of  the  inflammation,  being  in  some  cases  so  slight  as 
to  escape  notice.  [Most  patients  begin  to  cough  from  the  com- 
mencement. In  ninety  persons  in  whom  the  pneumonia  appeared 
whilst  in  a  state*  of  perfect  health,  in  eighty  the  cough  was  heard 
within  the  first  twelve  hours,  in  six  at  the  end  of  the  first,  and  in 
four  at  the  end  of  the  second  day.  The  cough  is  rarely  as  painful  or 
frequent  as  in  acute  bronchitis,  nor  does  it  augment  in  the  even- 
ing, or  during  the  night,  nor  is  it,  when  uncomplicated  with  acute 
bronchitis,  accompanied  with  a  sharp,  burning,  and  tearing  pain 
behind  the  sternum,  and  in  the  direction  of  the  bronchi.  It  is 
more  frequent  if  the  disease  is  extensive.]  The  shortness  or 
quickness  of  breathing  is  also  an  early  symptom,  and  a  better 
index  of  the  extent  of  the  disease :  but  it  is  to  be  judged  by  the 
number  and  forced  character  of  the  respirations,  rather  than  by 
the  feelings  of  the  patient,  which  are  often  deceptive.  The  num- 
ber of  respirations  in  a  minute  (which  in  the  healthy  adult  is  about 
twenty)  may  rise  to  thirty  and  upwards.  In  some  cases,  particu- 
larly where  the  attack  has  been  sudden,  or  has  supervened  on 
previous  disease  of  the  lungs  or  heart,  the  dyspnoea  is  more 
urgent,  obliging  the  patient  to  assume  a  particular  attitude,  which 
is  commonly  on  the  back  with  the  shoulders  elevated.  Muscular 
efforts,  and  particularly  speaking,  bring  on  or  increase  the  oppres- 
sion. [Frequency  in  the  respiration  is  one  of  the  earliest  and  most 
common  symptoms.  Of  ninety-one  patients  who  entered  the  hos- 
pital from  the  second  to  the  sixth  day,  in  whom  there  had  been  no 
active  treatment,  in  thirty-eight  the  number  of  respirations  varied 
from  thirty  to  forty  in  the  minute ;  in  thirty-six  it  varied  from  forty 
to  fifty;  and  in  nine  it  rose  to  fifty-four  and  sixty,  (Grisolle).  It 
is  rare  in  the  pneumonia  of  adults  for  the  number  of  respirations 
to  exceed  sixty  or  sixty-six  in  the  minute ;  yet  in  two  patients,  one 
of  whom  recovered,  it  amounted  to  seventy-five  and  eighty.  Ex- 
treme dyspnoea,  amounting  to  almost  suffocation,  rarely  occurs  at 
the  commencement  of  simple  pneumonia ;  it  does  not  generally 
supervene  before  the  end  of  the  first  week,  and  is  then  connected 
with  either  double  pneumonia,  or  with  very  extensive  single 
pneumonia.  Although  the  intensity  of  the  dyspnoea  is  usually 
proportionate  to  the  acceleration  of  the  respiratory  movements, 
still  no  constant  ratio  exists  between  the  two  phenomena.  Al- 
though the  dyspnoea  and  the  number  of  respirations  are  gene- 
rally in  ratio  with  the  extent  of  the  inflammation,  still  there  are 
numerous  exceptions ;  patients  dying  from  double  pneumonia,  or 
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complete  hepatization  of  a  lung,  may  not  have  had  more  than 
twenty-four  or  thirty  respirations  in  the  minute ;  whilst  others,  in 
whom  the  dyspncea  was  intense,  and  the  number  of  respirations 
exceeded  fifty  or  sixty,  may  have  had  very  circumscribed  pneu- 
monia. There  is  no  direct  relation  between  the  amount  of  local 
pain  and  the  dyspncea,  as  is  generally  supposed.  It  has  been 
stated  by  Bouillaud,  Andral,  Hourmann,  Dechambre,  &c.,  that 
pneumonia  of  the  upper  lobes  was  productive  of  more  intense 
dyspncea  than  that  of  the  lower.  This  statement,  it  would  appear 
from  the  tables  of  Grisolle,  is  not  rigorously  correct,  and  that  there 
is  really  no  difference.  Advanced  pregnancy  and  deformity  of 
the  thoracic  parietes  render  the  dyspncea  more  violent,  independ- 
ently of  the  extent  of  the  inflammation.]  The  pulse  is  quick,  and 
in  most  instances  sharp  ;  sometimes,  but  less  commonly,  it  is  hard, 
and  it  generally  loses  this  character  as  the  disease  advances. 
[The  pulse  is  very  much  accelerated  in  pneumonia.  In  more  than 
one-half  of  Grisolle's  cases  which  recovered,  the  pulse  was  one 
hundred  to  one  hundred  and  six;  and  in  about  one-fifth,  it  varied 
from  one  hundred  and  sixteen  to  one  hundred  and  forty.  With 
some  rare  exceptions,  the  rapidity  of  the  pulse  was  in  ratio  with 
the  extent  and  severity  of  the  disease,  and  nearly  always  the  du- 
ration of  the  disease  was  in  direct  ratio  with  the  number  of  arterial 
pulsations.  In  more  than  one-half  the  pulse  was  large  and  resisting. 
In  two-thirds  the  pulse  attained  its  maximum  of  frequency  about  the 
third  or  fourth  day,  although  the  disorder  continues  to  increase  for 
some  days.  More  or  less  sweating  from  the  commencement  of  the 
disease  generally  occurs.]  There  are,  moreover,  the  other  symp- 
toms of  fever,  such  as  thirst,  furred  tongue,  loss  of  appetite,  scanty 
and  high-coloured  urine,  pain  in  the  head  and  limbs,  and  weak- 
ness. If  blood  be  drawn,  it  exhibits  the  buffy  coat.  The  febrile 
irritation  varies  greatly  in  character,  sometimes  affecting  particu- 
lar organs,  as  the  brain,  causing  delirium;  the  stomach,  inducing 
sickness ;  the  liver,  giving  rise  to  jaundice,  and  other  bilious  symp- 
toms ;  and  in  many  cases  the  fever,  instead  of  being  inflammatory, 
is  typhoid,  producing  a  variety  of  the  disease  which  will  be  after- 
wards noticed.  [One  of  the  most  common  of  the  sympathetic 
phenomena  of  pneumonia  is  cephalalgia.  According  to  Grisolle 
and  Louis,  it  is  absent  in  only  about  one-eighth  of  the  cases  ;  the 
pain  invariably  occurs  from  the  first  day,  and  is  nearly  always 
frontal ;  it  is  usually  severe,  and  lancinating,  or  else  is  a  violent 
constriction ;  it  attains  its  maximum  of  intensity  from  the  first  to 
the  fourth  day,  and  generally  ceases  by  the  end  of  the  seventh 
day.  Louis  never  saw  it  exceed  the  eighth  day. 

Pneumonia  is  one  of  those  acute  affections  which  weakens  the 
forces  less  than  any  other,  and  even  after  an  active  antiphlo- 
gistic treatment,  patients  still  exhibit  a  great  deal  of  strength,  and 
lift  themselves  up  in  bed. 
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The  decubitus  in  this  disorder  varies.  The  seat  of  the  pneu- 
monia has  less  influence  upon  it  than  the  degree  of  pain.  When 
severe  patients  generally  lie  on  the  back,  or  on  the  affected  side  ; 
when  the  pain  diminishes,  though  the  disease  is  not  moderated, 
both  decubitus  and  motion  become  freer.  When  the  inflammation 
is  very  extensive,  and  when  hepatization  is  more  complete,  and 
the  dyspnoea  and  the  oppression  are  in  ratio  with  the  extent  and 
intensity  of  the  phlegmasia,  dorsal  decubitus,  with  the  head  and 
shoulders  very  much  elevated,  is  the  only  one  tolerated.] 

In  the  course  of  a  day  or  two,  the  cough  becomes,  accompanied 
by  the  expectoration  of  a  rusty-coloured  sputum  of  various  shades, 
semi-transparent,  tenacious,  and  coherent ;  at  first  it  does  not  differ 
from  that  of  acute  bronchitis  except  in  colour,  which  is  light-red- 
dish or  rusty,  sometimes  passing  into  an  orange-yellow  or  even  a 
greenish  tint:  as  the  disease  proceeds,  the  tint  becomes  more 
pronounced,  and  the  viscidity  greater.  When  the  characteristic 
sputa  appear,  the  dyspnoea  is  often  increased  ;  and  if  the  pulmo- 
nary inflammation  be  extensive,  the  oppression  is  urgent.  The 
pain,  on  the  other  hand,  is  often  diminished,  though  sometimes  it 
continues  and  prevents  the  patient  from  lying  on  the  affected  side. 
[The  sputa  in  pneumonia  offer  different  degrees  of  colour  and 
consistence.  In  some  cases,  during  the  first  days  of  the  disease, 
they  are  reddish  or  bloody ;  if  you  examine  them  attentively,  you 
find  that  they  are  formed  by  a  tenacious  and  viscous  mucus,  more 
or  less  adherent  to  the  sides  of  the  vessel,  containing  small  bub- 
bles of  air,  and  a  certain  quantity  of  blood,  producing  the  colour 
in  question.  The  blood  is,  in  a  great  measure,  intimately  mixed 
with  the  mucus.  Still,  on  the  surface  of  the  sputa,  you  observe 
several  points  where  this  fusion  is  not  perfect,  which  gives 
to  them  a  resemblance  to  powdered  brick.  In  proportion  as 
the  disease  progresses,  either  the  combination  of  the  blood  and 
mucus  becomes  more  and  more  intimate,  or  less  blood  is  exhaled, 
and  the  red  colour  diminishes ;  from  bright  red  it  becomes  dull, 
and  takes  a  tint  which  has  been  compared  to  the  rust  of  iron  ; 
then  another  transformation  occurs,  they  cease  to  be  reddish,  and 
acquire  a  yellow  colour,  the  shade  of  which  varies.  In  the  first 
degree,  the  tint  resembles  the  yellow  of  the  fresh  rind  of  a  per- 
fectly ripe  orange  ;  in  the  second  degree,  it  is  like  the  marmelade 
of  apricot,  or  sugar  candy ;  or  it  is  clearer,  like  a  weak  infusion 
of  saffron.  In  some  instances  the  yellow  colour,  instead  of  being 
uniform,  is  slightly  tinted  green,  as  if  bile  were  mixed  with  the 
mucus ;  the  tint  finally  becomes  deeper,  and  the  sputa  decidedly 
greenish.  Subsequently  the  expectoration  becomes  white,  opaque, 
and  resembles  that  of  acute  bronchitis.  The  consistence  and  vis- 
cidity of  the  sputa  are  remarkably  great ;  they  resemble  gelatine, 
and  adhere  to  the  sides  of  the  vessel  so  closely  that  it  may  be  upset 
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without  even  displacing  them.  In  other  cases  they  resemble 
albumen ;  their  consistence  is  not  great,  and  they  form  a  nearly 
homogeneous  mass,  which,  when  you  incline  the  vessel,  rolls 
together,  and  leaves  clean  and  nearly  dry  the  portion  of  the  ves- 
sel it  has  quitted.  The  rusty,  apricot,  and  sugar  candy  sputa,  are 
those  which  usually  are  most  viscous  and  consistent.  These  dif- 
ferent kinds  of  sputa  are  semi-transparent,  and  occasionally  trans- 
parent; when  carefully  looked  at,  you  will  find  them  aerated,  some 
with  small  bubbles  of  air,  whose  tenuity  and  number  are  in  exact 
ratio,  generally,  with  their  viscidity.  Sometimes  the  expectora- 
tion in  pneumonia  is  serous,  of  a  dull  reddish  colour,  sometimes 
brownish,  or  even  black,  resembling  liquorice  or  prune  juice, 
occasionally  covered  by  a  white  froth,  which  is  easily  dissipated 
by  blowing  in  it.  In  other  cases  the  expectoration,  having  lost 
all  its  tenacity,  resembles  in  consistence  and  its  slightly  yellow 
colour  a  strong  solution  of  gum  arabic.  The  quantity  varies — it 
may  be  estimated  in  simple  pneumonia,  at  about  five  ounces  in 
twenty-four  hours.  The  various  hues  of  the  sputa  are  due  to  the 
intimate  mixture  of  the  blood  with  a  peculiar  morbid  secretion  ;  at 
first  sanguinolent,  they  become  in  turn  orange-red,  yellow,  yel- 
lowish, then  green,  in  proportion  as  the  blood  exhaled  in  more  or 
less  quantity  is  more  intimately  combined  with  the  mucus.  In 
the  brick  dust  sputa  the  blood  seems  pure,  and  liquorice  juice  sputa 
is  evidently  formed  by  blood  nearly  pure  and  profoundly  altered. 
Laennec  was  mistaken  when  he  supposed  these  sputa  to  come 
from  the  gums  in  cachectic  cases.  In  a  very  large  proportion  of 
cases  the  characteristic  expectoration  takes  place  during  the  two 
first  days ;  it  has  less  tendency  to  appear  as  the  disease  is  advanced, 
and  after  the  seventh  day  it  is  rare  to  see  it  appear  for  the  first 
time,  unless  there  be  a  relapse. 

In  sixty-six  cases  the  sputa  were  red  from  the  commencement, 
in  thirty-five,  apricot  colour  in  twenty-five,  and  barley  sugar  in 
six.  The  rust  colour  is  most  frequently  primitive.  After  a  dura- 
tion of  from  one  to  nine  days,  they  are  transformed  usually  and 
sometimes  suddenly  into  yellow;  whilst  it  is  very  rare  to  see  sputa 
originally  yellow,  become  red.  The  green  sputa  are  always  con- 
secutive, as  are,  also,  the  prune  juice.  Rusty  sputa  last  from  one 
to  twelve  days — mean  five  ;  sanguinolent,  two  to  three  days ;  yel- 
low primitive,  two  to  nine — mean  four,  when  consecutive  less ; 
mean,  less  than  three  days.  In  those  who  recover,  mucous  or  sero- 
mucous  expectoration  always  succeeds;  although  white  and  opaque, 
it  is  still  more  or  less  viscous.  The  viscidity  is  the  property  that 
lasts  the  longest.  The  sputa  are  very  much  aerated.  This  expec- 
toration lasts  for  a  long  time.  According  to  Grisolle,  pneumonia 
is  always  preceded  by  acute  bronchitis,  in  those  cases  in  which 
the  cough  and  expectoration  come  on  at  an  early  period. 
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Sometimes,  throughout  the  whole  course  of  the  disease,  whether 
fatal  or  not,  the  expectoration  continues  white,  opaque  and  catar- 
rhal.  Certain  medical  constitutions  seem  to  influence  this.  Thus, 
during  the  epidemic  influenza  of  1837,  and  during  the  months 
that  followed  it,  Grisolle  saw  fourteen  persons  at  the  Hotel  Dieu, 
in  whom  the  expectoration  was  throughout  perfectly  white  and 
opaque,  without  any  red,  yellow,  green  or  black  sputa. 

Sometimes  the  expectoration  is  entirely  wanting.  According 
to  Bouillaud  and  Grisolle,  this  occurs  more  frequently  in  pneu- 
monia of  the  summit  of  the  lungs.  Chomel  mentions  a  case 
where  it  was  alternately  white  and  rosy,  resembling  closely  white 
of  egg,  well  beaten,  and  covered  a  reddish,  transparent,  consist- 
ent liquid ;  on  chemical  examination,  a  large  proportion  of  albu- 
men was  found.] 

In  favourable  cases,  the  disease  may  decline  on  the  third  or 
fourth  day,  with  a  general  alleviation  of  the  symptoms.  This  is 
generally  first  evinced  by  the  skin  becoming  more  cool  and  moist, 
and  the  expectoration  less  tinged  and  viscid,  and  more  abundant 
and  opaque,  like  that  of  declining  bronchitis.  Sometimes  the 
improvement  is  rapid,  the  patient  being  restored  to  convalescence 
in  six  or  eight  days ;  but  it  is  often  more  protracted,  slight  exacer- 
bations recurring  every  evening,  and  prolonging  the  disease  for  a 
fortnight  or  more.  The  quickness  of  pulse,  cough,  and  slight 
dyspnoea  are  the  symptoms  which  are  most  apt  to  linger,  with  the 
temporary  recurrence  of  the  sanguinolent  tinge  in  the  sputa  :  these 
are  to  be  regarded  as  signs  of  a  lurking  disease,  which  a  slight 
cause  may  aggravate  and  bring  to  a  relapse.  In  more  formidable 
cases,  the  increase  of  the  disease  is  apparent  on  the  third  or  fourth 
day,  by  the  quickened  respirations  (sometimes  amounting  to  forty 
or  sixty  in  a  minute),  occasionally  obliging  the  patient  to  sit  up  ; 
sometimes  by  more  frequent  cough,  though  this  is  by  no  means 
constant ;  by  the  greater  viscidity  and  deeper  tinge  of  the  sputa ; 
the  more  weak  and  rapid  pulse  ;  more  depressed  state  of  the  bodily 
powers ;  the  loaded  or  dry  tongue ;  the  hot  skin,  or  its  feeling 
cold  and  partially  perspiring.  Sometimes  there  is  delirium  or 
coma,  which  are  dangerous  symptoms,  especially  in  old  persons, 
and  often  disguise  the  nature  of  the  disease.  Laennec  justly 
describes  comatose  symptoms  as  of  more  unfavourable  import  than 
fierce  delirium. 

The  progress  of  fatal  cases  is  marked  by  increasing  failure  of 
the  strength  and  more  hurried  breathing,  but  the  feeling  of  dys- 
pncea  is  not  always  increased  in  proportion,  sometimes  it  is  even 
diminished.  The  cough  is  less  effectual  in  discharging  the  sputa, 
which  sometimes  retain  their  viscidity  and  sanguinolent  hue.  In 
most  instances,  there  is  a  total  suppression  of  the  expectoration  for 
some  hours  before  death ;  in  others,  it  is  still  voided,  but  in  an 
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altered  state,  being  a  thin  transparent  or  dirty  mucus,  or  an 
opaque  dirty  brown  or  greenish  fluid,  consisting  of  a  mixture  of 
mucus  and  pus,  with  a  little  blood.  In  some  cases  it  has  a  very 
fetid  odour ;  in  others  the  thinner  reddish-brown  fluid,  noticed  by 
Andral,  like  prune  juice  or  liquorice-water,  is  that  last  expecto- 
rated. With  these  changes  in  the  expectoration,  the  pulse  be- 
comes thready,  very  frequent,  and  often  irregular ;  the  counte- 
nance pallid  and  cadaverous  ;  the  lips  livid  ;  the  skin  cold,  and 
bedewed  with  cold  sweats  ;  the  breathing  gasping,  with  an  in- 
creasing rattle  in  the  throat ;  the  sensorial  functions  give  way, 
and  the  patient  dies  asphyxiated. 

When  the  disease  terminates  favourably,  the  amendment  is  often 
accompanied  by  some  critical  evacuation,  such  as  perspiration,  a 
lateritious  deposit  in  the  urine,  expectoration,  diarrhoea,  epistaxis. 
hffimaturia  or  some  other  haemorrhage,  or  the  menstrual  discharge: 
of  these  the  four  first  are  by  far  the  most  common,  and  the  two 
first  are  often  conjoined ;  but  the  critical  evacuation  varies  with 
the  cause  of  the  disease  and  the  nature  of  the  prevailing  epide- 
mic. The  observations  of  Andral  have  in  some  degree  confirmed 
the  opinions  of  Hippocrates  and  other  authors,  ancient  and  mo- 
dern, that  on  certain  days  the  symptoms  show  a  tendency  to  abate. 
These  are  especially  the  seventh,  eleventh,  fourteenth,  and  twen- 
tieth days.  In  ninety- three  cases,  observed  by  Andral,  the  reco- 
veries on  critical  days  averaged  fourteen,  on  non-critical  little 
more  than  three.  [Grisolle  collected  all  the  cases  of  pneumonia  in 
which  the  day  of  commencement  could  be  accurately  ascertained  : 
he  noted  the  precise  moment  when  the  symptoms  commenced  to 
decrease,  and  marked  carefully  the  beginning  of  convalescence, 
and  he  became  convinced  that  the  disease  had  no  natural  tendency 
to  terminate  on  certain  days.  He  has  seen  convalescence  commence 
on  the  non-critical  as  often  as  on  the  critical  days.]  In  these  favour- 
able cases,  after  continuing  with  greater  or  less  intensity  for  the 
various  periods  just  mentioned,  the  symptoms  become  evidently 
ameliorated  ;  the  dyspnoea  subsides ;  the  cough  becomes  less  con- 
stant and  more  easy;  the  expectoration  less  viscid  and  tinged, 
and  more  opaque  and  free ;  and  the  pulse  less  frequent,  often  with 
an  increased  fulness.  The  fever  also  abates ;  the  skin  becomes 
cool,  soft  and  moist ;  the  tongue  cleaner,  and  the  thirst  abates. 
Some  quickness  of  breathing  and  of  pulse  generally  lingers  after 
the  other  symptoms,  and  often  cough  with  bronchitic  expectora- 
tion, which  may  remain  for  some  time,  and  pass  through  the 
changes  observed  in  acute  bronchitis. 

[The  convalescence  in  pneumonia  is  generally  remarkably  rapid: 
and  the  digestive  functions  are  speedily  re-established  ;  as  soon 
as  the  fever  diminishes,  there  is  an  appetite,  and  on  entering  on 
convalesence,  it  is  generally  imperious.  In  healthy  adults  who 
have  suffered  from  simple  pneumonia,  the  strength  returns  very 
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rapidly,  and  the  excellent  condition  of  the  patient,  his  flesh,  &c., 
is  often  surprising.  Still  there  is  some  persistence  of  the  local 
symptoms;  the  cough  remains,  and  auscultation  will  detect  that  the 
lung  is  not  altogether  permeable.  The  pain  in  the  side,  also,  some- 
times persists  for  a  long  while,  sometimes  for  two  or  three  months. 
It  often  returns  with  considerable  violence  after  the  patient  has 
recovered,  and  resumed  his  labours.  It  is  accompanied  with  no 
fever,  or  other  functional  derangement.  We  encounter  the  same 
phenomenon  after  acute  pleurisy,  and  it  is  probably  due  to  some 
displacements  or  change  in  the  false  membranes.] 

In  recovery  from  pneumonia,  relapses  are  by  no  means  uncom- 
mon :  they  are  marked  by  a  recurrence  of  the  chief  symptoms, 
pain,  shortness  of  breath,  cough,  and  viscid  sanguinolent  expec- 
toration. The  fever  is  less  acute  than  at  the  first  attack  ;  hence 
a  relapse,  if  serious,  may  be  less  tractable.  [This  statement  is 
opposed  to  the  experience  of  Grisolle,  who  found  relapses  to  be 
rare — occurring  about  once  in  28  times.  They  generally,  too,  are 
of  shorter  duration  than  the  original  disorder.] 

We  shall  have  occasion  to  revert  to  the  character  and  variety 
of  the  general  symptoms,  when  treating  of  the  pathology  of  the 
disease  and  the  physical  signs. 

ANATOMICAL  CHARACTERS. — The  first  condition  produced  in  the 
lung  by  inflammation  is  sanguineous  congestion  or  engorgement , 
in  which  the  vessels  are  then  so  much  distended,  that  the  whole 
tissue  appears  red,  of  different  shades,  and  is  much  heavier  than 
usual,  but  still  crepitates.  In  some  cases  a  frothy  serum  exudes 
when  a  section  of  the  lung  is  made  ;  this  is  probably  the  effect  of 
the  coagulation  of  the  blood  after  death,  for  it  is  not  observed  in 
those  cases  in  which  the  blood  remains  fluid.  It  is  a  common 
notion  that  the  blood  in  an  inflamed  lung  is  effused  into  the  air- 
cells,  but  for  several  reasons  we  are  inclined  to  believe  that  it 
is  contained  chiefly  in  the  distended  vessels  and  in  the  tissue, 
although  it  may  be  occasionally  extravasated.  Andral  examined 
an  inflamed  lung  after  drying  and  slicing  it,  and  the  only  differ- 
ence which  he  could  perceive  in  its  structure  was,  that  the  mem- 
branes between  the  cells  were  somewhat  thicker  and  redder  than 
natural  ;  but  there  was  not  that  obliteration  of  the  cells  that 
might  have  been  expected  if  they  had  been  filled  with  blood.  In 
typhoid  pneumonia,  and  that  from  asphyxiating  gases  of  the  seda- 
tive kind,  (such  as  those  generated  in  sewers,)  the  inflammation 
often  does  not  go  beyond  this  stage,  and  when' it  does,  it  passes 
at  once  into  a  half  gangrenous,  half  purulent  destruction  of  the 
lung,  there  being  apparently  in  these  cases  some  change  in  the 
vital  properties  of  the  tissues,  or  in  the  condition  of  the  blood, 
which  incapacitates  it  from  supplying  coagulable  lymph,  the  de- 
position of  which  constitutes  the  next  stage.  [A  healthy  lung 
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weighs  about  seven  and  a  half  ounces.    Grisolle  has  seen  it  weigh, 
when  hepatized,  five  and  a  half  pounds.] 

The  second  stage  of  pneumonia,  red  hepatization,  as  it  is  called, 
brings  the  lung  to  a  state  of  solidity  more  or  less  approaching 
that  of  the  liver.  But  the  transition  from  the  first  stage  is  not 
sudden  but  gradual,  being  the  result  of  the  same  overflow  of 
the  nutritive  function,  which  causes  the  effusion  of  lymph  in 
the  inflamed  pleura.  The  tissue  of  the  lung,  thus  consolidated, 
is  so  heavy,  that  it  generally  sinks  in  water  ;  but  it  is  also 
more  fragile  than  usual,  so  that,  on  being  pressed,  it  breaks  down 
under  the  finger.  This  softening  seems  to  be  chiefly  the  conse- 
quence of  the  interstitial  deposit  of  soft  fresh  lymph,  which  dimi- 
nishes the  molecular  cohesion  of  the  tissues ;  and  the  more  acute 
and  recent  the  inflammation  is,  the  greater  generally  is  the  soften- 
ing. The  colour  of  a  hepatized  lung  varies  much  according  to 
the  quantity  of  blood  left  in  it :  if  this  be  much,  it  is  red  ;  if  little, 
pinkish-brown  ;  or  reddish-gray,  if  mixed  with  the  black  pulmo- 
nary matter.  The  deposition  of  lymph  seems  to  supersede  the 
red  particles,  or  possibly  it  may  be  formed  at  their  expense. 
When  a  hepatized  lung  is  cut  into  or  torn,  numerous  little  granu- 
lated points,  of  the  size  of  pin-heads,  and  of  a  lighter  colour  than 
the  rest,  are  often  observed.  These  granules  Andral  first  repre- 
sented to  be  the  single  air-cells  or  terminations  of  the  bronchi, 
and  he  conceived  that  they  were  distended  with  the  same  viscid 
mucus  secreted  by  their  mjucous  linings,  which  is  seen  in  the 
sputa.  Laennec  considers  these  little  bodies,  the  air-cells,  con- 
verted into  solid  grains,  by  the  thickening  of  their  parietes  and 
the  obliteration  of  their  cavities  by  a  concrete  fluid.  From  many 
minute  examinations  which  we  have  made,  we  have  been  long 
convinced  that  the  granulations  of  hepatized  lungs  contain  no 
appreciable  quantity  of  viscid  mucus,  but  that  they  are  probably 
portions  of  vesicles  and  minute  tubes,  with  their  tissues  distended 
with  an  interstitial  deposit  of  lymph,  and  occasionally  having  the 
same  matter  in  their  interior.  In  his  work  on  Pathological  JJna- 
tomy,  Andral  has  expressed  a  similar  opinion.  But  hepatized 
lungs  do  not  always  present  this  granulated  appearance  ;  some- 
times there  is  a  uniform  condensation  of  a  deeper  red  than  usual. 
This  condition  Andral  refers  to  a  more  complete  obliteration  of 
the  cells,  a  further  degree  of  solid  effusion ;  but  this  would  not 
agree  with  its  redder  colour.  We  are  disposed  to  view  this 
non-granular  kind  of  hepatization  as  the  result  of  inflammation 
confined  more  to  the  plexus  of  vessels  and  intervesicular  tissues, 
and  less  affecting  the  membranes  forming  the  cells :  hence  the 
consolidation  partakes  more  of  the  character  of  the  vessels  and 
the  blood  which  they  convey,  and  less  of  the  lighter-coloured 
deposit  which  the  membranes  of  the  cells  secrete.  The  recent 
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researches  of  MM.  Hourmann  and  Dechambre,  on  the  pneumonia 
of  the  aged,  confirm  this  view :  they  have  been  led  to  distinguish 
the  granular  hepatization  from  that  of  a  more  uniform  aspect ; 
and  they  designate  the  first  as  the  result  of  a  vesicular  pneumonia, 
the  other  of  interlobular.  Having  been  the  first  to  describe  the 
latter  as  a  separate  form  of  pneumonia,  we  prefer  the  term 
intervesicular.  When  the  blood  remains  fluid,  the  consolidation 
is  imperfect,  and  the  portion  of  lung  thus  affected,  although  it 
may  sink  in  water,  is  quite  soft  and  resembles  the  substance  of 
the  spleen  rather  than  that  of  the  liver ;  hence  it  has  been  called 
splenization. 

The  third  stage  to  which  inflammation  brings  the  lung,  is  that 
of  suppuration  or  yellow  hepatization.  This  consists  in  the  con- 
version of  the  semi-solid  particles  of  lymph  or  blood,  which 
constitute  the  solid  or  red  hepatization,  into  an  opaque,  light- 
yellowish,  soft,  friable  matter,  and  finally  into  a  liquid  pus.  This 
suppuration  is  commonly  diffused  in  the  form  of  purulent  infiltra- 
tion ;  and  it  is  rare  to  find  it  assume  the  character  of  a  distinct 
abscess.  We  see  a  sufficient  reason  for  this  in  the  very  porous 
structure  of  the  lung,  which  renders  the  circumscription  of  the 
matter  by  the  effusion  of  lymph,  such  as  that  which  takes  place 
in  abscesses  in  general,  a  very  unlikely  result ;  and  the  life  of  the 
patient,  or  the  vitality  of  such  a  delicate  and  porous  structure  as 
that  of  the  lung,  is  generally  destroyed  before  the  process  of 
suppuration  can  be  completed.  Hen,ce,  even  where  the  suppura- 
tion has  advanced  furthest,  there  is  generally  much  of  the  tissue 
of  the  lung  remaining,  and  a  gangrenous  condition  is  often  added 
to  the  suppuration,  giving  the  matter  a  very  offensive  odour. 
Nevertheless,  circumscribed  abscesses  in  the  lung  are  now  and 
then  met  with,  and  this  is  generally  when  the  inflammation  is 
limited,  or  more  intense  in  one  part,  so  as  to  tend  to  the  early 
formation  of  pus,  whilst  the  adjoining  parts  are  still  capable  of 
throwing  out  a  circumscribing  lymph.  In  this  way  we  have  seen 
abscesses  arising  from  pneumonia,  affecting  separate  lobules : 
thus,  too,  abscesses  are  formed  around  foreign  bodies  within  the 
lung,  such  as  a  musket-ball,  and  around  calcareous  and  scrofulous 
tubercles,  which  may  act  as  foreign  bodies.  In  all  these  cases 
the  inflammation  of  the  most  irritated  parts  reaches  the  stage  of 
suppuration  long  before  that  of  those  around  them ;  and  the  latter 
thus  forms  a  separating  wall  of  effused  lymph,  which  may  after- 
wards constitute  a  kind  of  cyst.  The  purulent  deposits  that  are 
sometimes  met  with  in  the  lungs  of  individuals  who  have  died 
after  surgical  operations,  wounds,  or  other  injuries,  generally  pre- 
sent this  circumscribed  character. 

[Primitive  abscesses  in  the  lung  following  pneumonia  are 
exceedingly  rare.  Out  of  several  hundred  examinations,  Laennec 
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encountered  them  but  five  or  six  times ;  Louis,  once  ;  Andral, 
once ;  Chomel  in  more  than  twenty-five  years,  three  times  ;  and 
Grisolle  in  ten  years  not  once. 

Grisolle  has  collected,  however,  twenty-two  oases,  and  gives  the 
following  description  of  them :  they  are  sometimes  single,  some- 
times multiple  and  disseminated  ;  they  vary  in  dimensions  from 
an  egg,  when  single,  to  a  filbert,  when  multiple.  They  are  situated 
beneath  the  thinned  and  softened  pleura  or  are  more  deeply  seated 
and  occupy  the  centre  of  the  lobe.  Their  cavity  is  ordinarily 
anfractuous,  sometimes  traversed  by  bridles,  contains  a  white, 
inodorous  pus,  or  gray,  reddish,  flocculent  and  fetid,  sometimes, 
with  shreds  of  cellular  tissue,  or  fragments  of  lung  infiltrated  with 
pus.  Their  walls  are  sometimes  formed  by  the  hepatized  tissue, 
on  which  you  may  see  the  orifices  of  the  bronchi ;  sometimes  their 
internal  surface  is  lined  by  a  gray,  thin,  sometimes  firm,  some- 
times soft,  pultaceous  false  membrane,  about  a  half  a  line  in  thick- 
ness. The  surrounding  tissue  is  generally  in  a  state  of  gray  or 
red  hepatization  of  variable  extent.  They  increase  by  extending 
from  the  centre  to  the  periphery,  and  sometimes  by  the  union  of 
several  together,  and  open  either  into  the  bronchi,  pleural  sac,  or 
into  another  neighbouring  cavity.] 

Gangrene  unconnected  with  suppuration  is  a  very  rare  sequel 
of  pneumonia.  It  may,  however,  be  caused  by  the  inhalation  of 
noxious  gases,  which  seem  to  directly  destroy  the  vitality  of  the 
lung.  The  lungs  of  those  who  have  died  some  days  after  being 
nearly  asphyxiated  in  sewers,  have  been  found  reduced  in  parts 
to  a  dark  brown,  greenish,  or  livid  softening,  having  a  very  fetid 
odour,  and  being  probably  the  result  of  the  poisonous  influence  of 
the  gas  on  a  congested  lung. 

[Laennec  thought  that  primitive  pneumonia  rarely  or  never  ter- 
minated in  gangrene,  and  nearly  all  subsequent  pathologists  agree 
with  him.  Grisolle  never  saw  a  case  of  gangrene  of  the  lung  at 
an  autopsy  of  primitive  pneumonia.  Of  305  cases  of  pneumonia 
analyzed  in  his  work,  not  one  ended  in  gangrene.  It  is  not  rare 
to  see  a  part  of  a  lung  gangrenous,  and  other  portions  in  one  of 
the  stages  of  pneumonia,  and  it  is  difficult  to  say  whether  the 
pneumonia  is  consecutive  or  not.  A  peculiar  lesion  of  the  lung 
once  met  with  by  Grisolle,  is  thus  described  by  that  author.  In 
an  individual  who  died  on  the  ninth  or  tenth  day  of  an  attack  of 
pneumonia  on  the  right  side,  the  greater  part  of  the  lung  was  in  a 
state  of  red  and  gray  hepatization.  In  the  centre  of  the  lower  lobe 
appeared  a  spot  of  four  or  five  centimeters  in  extent,  which  was 
rendered  very  remarkable  among  the  surrounding  grayish-coloured 
tissue  by  its  mahogany  and  blackish  hues.  The  lung  was  here 
converted  into  a  sort  of  pulp,  without  the  admixture  of  clots;  it 
exhaled  no  smell,  fell  away  under  the  slight  impetus  given  by 
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water  falling  on  it,  and  left  in  its  place  an  irregular  excavation, 
two  centimeters  deep,  the  walls  of  which,  stained  of  a  blackish 
colour,  presented  a  great  number  of  cellulo-vascular  filaments. 
This  morbid  state  had  not  the  aspect  of  pulmonary  apoplexy,  and 
differed  from  gangrene  in  the  absence  of  the  characteristic  odour. 
However,  Dr.  Grisolle  is  inclined  to  believe  that  this  softening 
must  be  considered  a  species  of  gangrene  of  the  pulmonary 
tissue,  analogous  to  certain  softened  states  of  the  brain  and  me- 
dulla.] 

The  state  of  the  tissues  adjoining  the  vascular  plexus,  which  is 
the  proper  seat  of  pneumonia,  is  worthy  of  notice.  The  inter- 
lobular  cellular  texture  sometimes  partakes  of  the  general  redness, 
and  sometimes  it  is  singularly  free  from  it,  or  has  it  so  much  less, 
that  a  section  of  the  lung  is  quite  marbled  by  its  lines,  which  are 
of  a  lighter  colour.  So  also  in  the  hepatized  stage  the  inter- 
lobular  septa  retain  their  cohesion,  and  in  more  chronic  cases 
sometimes  become  more  thick  and  hard  than  usual.  The  mucous 
membrane  of  the  large  and  middle-sized  bronchi  is  almost  always 
more  or  less  inflamed,  and  presents  the  striated  aspect  that  is  also 
seen  in  the  more  acute  forms  of  bronchitis.  That  of  the  smaller 
bronchi  is  often  of  a  deeper  red  than  in  bronchitis ;  but  from  its 
bluish  tint  this  would  appear  to  arise  rather  from  the  blood  under 
it  than  in  it.  The  bronchi  in  the  inflamed  part,  generally  but  not 
always,  partake  of  the  softening  of  the  parenchyma.  We  have, 
in  a  few  instances,  found  some  of  them  plugged  with  coagulated 
lymph,  as  described  by  M.  Reynaud  and  Dr.  Stokes :  but  this  by 
no  means  occurs  so  frequently  as  to  strengthen  the  opinion  of 
these  writers,  that  pneumonia  is  generally  a  plastic  inflammation 
of  the  minute  air-tubes  and  cells.  When  this  albuminous  exuda- 
tion does  take  place,  M.  Reynaud  has  shown  that  it  may  cause 
the  obliteration  of  some  tubes,  which  would  lead  to  the  dilatation 
of  others.  More  commonly  the  air-tubes,  as  far  as  they  can  be 
traced,  contain  more  or  less  of  the  slimy  rusty  mucus,  like  that 
which  has  been  expectorated.  The  pleura  is  generally,  but  by 
no  means  constantly  inflamed :  we  have  seen  it  free  from  redness, 
lymph,  and  liquid  effusion,  even  where  covering  a  hepatized  por- 
tion of  lung. 

The  cases  of  pleuro-pneumonia,  in  which  the  inflammation  of 
the  pleura  is  so  considerable  as  to  modify  the  course  of  the  paren- 
chymatous  inflammation,  will  be  considered  hereafter. 

SITE  OF  PNEUMONIA. — Dr.  Grisolle  collected  an  immense  body 
of  facts  to  elucidate  this  question.  Pneumonia  of  the  right  lung 
is  about  twice  as  frequent  as  pneumonia  of  the  left.  This  pre- 
dominance exists  at  all  ages.  Double  primary  pneumonia  is 
very  rare.  It  occurred  in  one-sixteenth  of  Dr.  Grisolle's  cases. 
Dr.  Louis  has  found  it  to  be  equally  rare.  Of  125  pneumonias, 
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occurring  in  Dr.  Chomel's  wards,  in  1838  and  '39,  eight  only 
were  double.  The  alleged  frequency  of  double  pneumonia  is 
owing  to  the  sub-crepitant  rhonchus  of  capillary  bronchitis,  heard 
at  the  base  or  internal  border  of  the  lung,  being  mistaken  for 
pneumonia  of  the  opposite  side,  even  by  able  and  experienced 
physicians.  The  inferior  lobe  is  more  frequently  attacked  in  the 
commencement  in  the  proportion  of  four  to  three  to  the  superior. 
Of  two  hundred  and  sixty-four  cases,  the  upper  lobe  was  the  first 
to  suffer  in  one  hundred  and  one,  the  inferior  in  one  hundred  and 
thirty-three,  the  middle  third  of  the  organ  in  thirty.  This  propor- 
tion varies  with  different  years ;  it  is  sometimes  almost  epidemic. 
Pneumonia  of  the  apex  is  two  and  a  half  times  as  frequent  in  the 
right  as  the  left  lung  ;  it  is  more  frequent  in  persons  of  weak  and 
feeble  constitutions.] 

PHYSICAL  SIGNS. — On  applying  the  ear  or  a  stethoscope  to  the 
chest  of  a  person  with  incipient  inflammation  of  the  lungs,  a  fine 
crackling  sound  accompanying  the  respiratory  murmur  is  heard 
generally  in  the  inferior  and  posterior  region  of  one  side.  In  its 
slighter  degrees,  it  is  scarcely  more  than  an  unusual  loudness  and 
roughness  in  the  vesicular  murmur,  as  if  the  air  met  with  slight 
short  resistances  in  its  passage,  which  destroy  the  smoothness  of 
the  sound  ;  but  in  its  more  pronounced  degree,  there  is  a  distinct 
crepitation,  like  that  heard  when  common  salt  is  thrown  on  a  hot 
iron,  or  like  that  caused  by  rubbing  between  the  finger  and  thumb 
a  lock  of  hair  near  one's  ear.  This,  which  is  the  crepitant  rhon- 
chus,  is  first  heard  at  the  commencement  of  inspiration  and  at  the 
end  of  expiration  ;  but  it  soon  accompanies  the  whole  respiratory 
act,  and  in  advanced  degrees  of  the  first  stage,  it  is  heard  only  at 
the  end  of  inspiration  and  the  beginning  of  expiration. 

[The  crepitant  rhonchus  in  pneumonia  does  not  always  present 
these  characters  ;  but  sometimes  closely  resembles  the  sub-crepi- 
tant of  capillary  bronchitis.  This  occurred  in  thirty-four  of  Dr. 
Grisolle's  cases.  Its  limited  seat,  characteristic  sputa,  and  other 
pathognomonic,  general  and  local  signs,  served  to  distinguish  the 
affection.  It  occurs  in  all  seasons  and  ages,  but  was  more  com- 
monly above  fifty,  and  especially  above  seventy. 

However  perfect  crepitation  may  be,  it  is  almost  always  limited 
to  inspiration  ;  sometimes  it  is  heard  during  the  whole  of  inspira- 
tion, at  other  times  the  first  half  is  pure,  and  crepitation  is  heard 
only  a*  the  end.  Sometimes  it  can  only  be  heard  by  making  the 
patient  cough,  when  it  is  heard  during  the  cough,  or  during  the 
deep  inspirations  which  follow  it.  In  cases  of  pneumonia,  where 
before  the  respiration  appeared  natural,  you  will  often  be  asto- 
nished to  hear  a  crepitant  rhonchus.  During  certain  epidemics, 
the  crepitant  rhonchus  may  be  wanting.  During  the  influenza  of 
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1837,  out  of  eighteen  cases  observed  by  Dr.  Grisolle,  not  one 
offered  crepitation.] 

The  physical  cause  of  the  crepitation  of  pneumonia  has  been 
the  subject  of  some  difference  of  opinion.  M.  Andral  considers 
it  to  be  produced  by  the  passage  of  air  in  minute  bubbles  through 
serum  effused  in  the  smallest  air-tubes  and  vesicles,  and  that  the 
fine  and  even  character  of  the  crepitation  depends  on  the  fineness 
of  the  bubbles  in  these  tubes.  Thus  he  supposes  that  this  crepita- 
tion differed  from  the  mucous  rhonchus  only  in  the  size  of  the  tubes 
in  which  it  is  produced,  and  the  consequent  size  of  the  bubbles  in 
them.  This  opinion  has  been  adopted  by  several  writers,  who 
reduce  the  liquid  rhonchi  of  catarrh  and  the  crepitant  rhonchus 
of  pneumonia  to  two  heads,  large  and  small  crepitation.  From 
a  consideration  of  the  pathology  of  pneumonia,  and  of  the  course 
exhibited  by  its  physical  signs,  we  have  long  been  led  to  consider 
the  crepitation  which  attends  the  first  stage  as  distinct  in  nature 
from  the  other  rhonchi.  We  have  before  had  occasion  to  notice, 
that  the  structure  and  motions  of  the  lungs  tend  to  bring  all  liquids 
secreted  in  the  minute  tubes  into  those  of  larger  size,  whence 
they  are  ultimately  collected  in  the  trachea,  and  expelled  by 
expectoration.  Were  the  crepitation  of  pneumonia  dependent  on 
serum  in  the  smallest  tubes  and  cells,  we  ought  to  have  proof  of 
the  presence  of  this  serum  in  the  other  tubes  by  a  bubbling  rhon- 
chus, if  not  in  the  expectoration  also.  But  in  most  cases  of  the 
first  stage  of  pneumonia,  the  chest  is  remarkably  free  from 
bubbling  sounds  in  the  large  tubes,  the  rhonchi,  if  any,  are  dry, 
sonorous  or  sibilant,  and  the  expectoration  is  not  serous  but 
viscid.  In  fact,  there  is  good  reason  to  suppose  that  the  serum 
which  exudes  from  an  engorged  lung  after  death,  and  which 
Andral  assumed  to  be  the  cause  of  the  crepitation,  is  chiefly  the 
result  of  a  cadaveric  change,  the  coagulation  of  the  blood  in  the 
distended  vessels,  which  does  not  take  place  during  life.  But 
what  is  the  condition  of  the  extreme  air-tubes  and  cells  in  the 
first  stage  of  peripneumony  ?  They  are  narrowed  and  partially 
obstructed  by  the  enlarged  vessels  which  are  distributed  between 
and  around  them ;  and  as  the  smallest  tubes  are  narrower  than 
the  cells  in  which  they  terminate,  it  is  easy  to  conceive  that  they 
are  so  far  obstructed  that  the  air  can  pass  through  the  viscid 
mucus  lining  them  only  in  successive  minute  bubbles,  the  burst- 
ing of  which  constitutes  the  crepitation  in  question.  This  appears 
to  be  the  true  view  of  the  crepitant  rhonchus ;  and  we  cafc  thus 
understand  that  at  first  the  crepitation  must  be  slight  and  confined 
to  the  period  of  the  respiratory  movements  in  which  the  tissue  is 
most  collapsed ;  that  as  the  narrowing  increases,  it  extends  to  the 
whole  movements  ;  that  subsequently  the  obstruction  is  such  that 
it  permits  the  crepitating  passage  of  the  air  only  when  the  lungs 
are  most  expanded,  as  at  the  end  of  inspiration  and  at  the  begin- 
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mng  of  expiration  ;  and  finally,  that  the  obstruction  becomes  com- 
plete, and  the  crepitation  ceases,  except,  perhaps,  still  on  a  forced 
respiration. 

Dr.  Stokes  has  made  the  important  observation,  that  a  puerile 
or  unusually  loud  sound  of  respiration  precedes  the  occurrence 
of  crepitation  in  pneumonia,  and  he  considers  this  to  denote  the 
first  stage  of  the  inflammation.  We  question  the  propriety  of 
calling  this  another  stage,  which  probably  is  only  a  degree  of  the 
same  condition  which  causes  crepitation,  the  partial  narrowing  of 
the  tubes,  which  renders  the  sound  rougher  and  louder  before 
the  crepitation  begins.  The  sound  of  respiration  becomes  weaker 
as  the  crepitation  comes  on,  and  extends  to  more  of  the  minute 
tubes :  and  it  ceases  when  the  abnormal  sound  occupies  them  all. 
If  the  disease  be  extensive,  and  the  function  of  the  lung  much 
infringed  on,  the  energy  and  frequency  of  the  respiratory  move- 
ments will  be  increased,  and  consequently  the  respiratory  murmur 
on  the  sound  side  will  be  louder  than  usual,  having  the  character 
of  puerile  respiration. 

The  increased  matter  of  the  congested  lung  will  have  further 
effects  on  its  properties  with  regard  to  sound.  It  will  deaden  the 
sound  on  percussion,  so  that  the  affected  side  will  give  a  sound 
rather  duller  than  the  opposite  side,  and  different  degrees  of  force 
in  percussion  will  not  materially  affect  this  variation.  But  the 
first  stage  of  inflammation,  without  liquid  effusion,  is  insufficient 
to  make  the  sound  on  percussion  quite  dull ;  for  even  in  its  most 
advanced  degree,  there  is  still  enough  air  in  the  lung  to  give  some 
elastic  resistance  to  the  walls  of  the  chest,  and  to  leave  their 
vibrations  pretty  free.  [Attentive  comparative  percussion  of  the 
thorax  will  sometimes  indicate,  during  the  first  stage  of  pneumo- 
nia, a  difference  of  sound  of  the  two  sides.  But  it  is  particularly 
necessary  to  study  the  sensation  of  resistance  felt  by  the  percuss- 
ing finger.  It  sometimes  happens,  that  in  pneumonia  of  the  first 
degree,  and  sometimes  even  in  that  of  the  second  or  third,  per- 
cussion in  muscular  persons  gives  no  shade  of  difference  in  the 
sound  ;  but  on  the  healthy  side  a  certain  degree  of  elasticity  is 
felt  by  the  percussing  finger,  whilst  over  the  seat  of  disease,  the 
chest  is  hard  and  resisting.]  The  motion  of  the  affected  side  will 
be  diminished  in  proportion  as  the  air  fails  to  get  admission  to  the 
inflamed  lung;  and  instead  of  being  fixed  in  a  state  of  permanent 
distension  as  in  pleurisy,  or  in  a  state  of  contraction,  as  in  spas- 
modi  c^asthma,  the  side  holds  an  intermediate  size,  measuring  on 
full  inspiration  less,  and  on  the  completion  of  expiration  more, 
than  on  the  sound  side.  The  increased  density  of  the  congested 
lung  also  makes  it  conduct  sound  better  than  the  light  spongy 
condition  of  the  healthy  organ ;  so  that  in  extensive  inflamma- 
tion, even  during  the  first  stage,  and  whilst  the  crepitation  still 
continues,  there  may  be  heard  some  degree  of  the  bronchial  respi- 
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ration  and  vocal  resonance  that  are  fully  developed  only  in  the 
stage  of  hepatization. 

The  deposition  of  lymph  which  constitutes  hepatization  of  the 
lung,  completes  the  obstruction  of  the  minute  tubes  and  cells : 
hence  all  crepitation  and  vesicular  respiration  cease,  and  the  only 
sounds  which  reach  the  ear  are  those  of  the  air  and  voice  in  the 
larger  tubes,  and  these  are  transmitted  by  the  consolidated  lung 
with  unusual  loudness.  The  respiration  is  no  longer  heard  with 
its  prolonged  murmur  ;  but  in  the  neighbourhood  of  the  bronchial 
tubes  there  is  a  short  whiffing,  confined  to  parts  only  of  the  respi- 
ratory act,  and  often  ending  abruptly  with  a  click.  This  bron- 
chial whiffing  is  not  to  be  heard  in  every  case,  but  only  when 
the  hepatization  involves  bronchial  tubes  of  some  size,  and  is 
most  commonly  .found  in  the  middle  regions  of  the  chest.  Here, 
too,  both  may  be  heard  and  felt  various  degrees  of  morbid  bron- 
chophony,  or  vocal  resonance.  [In  a  large  majority  of  cases  the 
transition  from  crepitation  to  bronchial  respiration  is  sudden  ;  but 
Dr.  Grisolle  has  occasionally  heard  a  transition  sound,  peculiar  and 
perfectly  characteristic,  which  he  calls  the  sarsenet  sound,  resem- 
bling the  tearing  of  a  piece  of  new  sarsenet,  or  the  crumpling  of  a 
silk  gown  ;  it  is  heard  only  during  inspiration.  Dr.  Grisolle  thinks 
that  puerile  respiration  in  the  healthy  portions  occurs  much  more 
rarely  than  is  generally  supposed  ;  in  thirty-six  cases  puerile  respi- 
ration occurred  but  three  times  on  the  sound  side  ;  on  the  dis- 
eased side  and  around  the  seat  of  pneumonia  six  times,  and  in  two 
of  these  latter,  the  puerile  respiration  became  bronchial.  A  feeble, 
yet  perfectly  soft,  respiration,  is  much  more  common  in  the  vicinity 
of  the  inflamed  portions  of  lung.]  When  the  consolidation  of  the 
lung  is  very  complete,  and  involves  especially  the  central  parts  of 
the  lung,  the  voice  may  be  heard  to  sound  over  a  space  of  consi- 
derable extent  in  the  mammary,  scapular,  or  axillary  region,  and 
so  loudly,  that  it  resembles  pectoriloquy,  for  which  it  is  sometimes 
mistaken.  The  bronchophony  of  a  consolidated  lung  may  gene- 
rally be  distinguished  by  its  being  extended  over  a  considerable 
space,  and  by  its  being  much  diminished  by  using  the  stethoscope 
with  the  stopper,  which  is  not  the  case  with  the  pectoriloquy  of 
a  cavity.  [In  some  persons  who  have  naturally  acute  and  shrill 
voices,  true  cegophony  may  be  heard,  without  any  effusion  existing. 
This  is  particularly  the  case  in  aged  persons.]  The  vocal  reson- 
ance of  the  tubes  is  also  transmitted  to  the  walls  of  the  chest,  as 
a  vibration  or  fremitus,  which  may  be  distinctly  felt  by  the  hand 
placed  on  the  affected  side,  and  which  is  much  stronger  than  that 
on  the  healthy  side.  This  sign,  the  discovery  of  which  is  due  to 
M.  Reynaud,  affords  an  easy  mode  of  distinction  between  a 
hepatized  lung  and  a  pleuritic  effusion,  for  the  latter  generally 
abolishes  pretty  completely  the  vocal  vibration.  [Drs.  Grisolle  and 
Walshe  consider  this  a  very  fallacious  sign.  In  ten  of  the  cases 
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reported  by  Grisolle,  it  was  either  entirely  absent  on  both  sides,  or  it 
was  equally  well  marked  on  the  healthy  as  on  the  diseased  sides.] 
The  dulness  on  percussion  is  now  pretty  complete,  but  it  is  seldom 
so  uniform  and  general  in  the  lower  and  middle  portions  of  the  chest 
as  the  dulness  from  liquid  effusion.  We  see  a  reason  for  this  on 
examining  a  hepatized  lung:  there  are  generally  some  lobules  or 
portions  retaining  enough  of  air  to  prevent  them  from  sinking  in 
water :  this  is  also  sufficient  to  prevent  the  stroke  sound  from  being 
uniformly  and  perfectly  dull ;  and  when  the  consolidation  is  perfect, 
it  transmits  the  stroke  of  percussion  to  deeper-seated  parts,  which 
then  yield  their  resonance.  Thus  on  the  left  side  a  hepatized  lung 
sometimes  gives  the  tympanitic  resonance  of  the  stomach;  and  near 
the  sternum,  or  in  the  mammary,  axillary,  or  scapular  regions,  we 
may  occasionally  have  the  tubular  resonance,  or  bottle-note  of 
the  large  air-tubes.  It  is  not  difficult  to  distinguish  these  sounds 
from  that  of  healthy  percussion  ;  and  when  once  we  understand 
the  cause,  their  presence  and  properties  will  serve  rather  to  in- 
struct than  to  confuse  us.  In  the  stage  of  hepatization,  the  lung 
being  merely  inexpansible,  the  corresponding  walls  of  the  chest 
are  nearly  motionless  ;  and  they  are  so  in  a  state  neither  of  dis- 
tension nor  of  contraction,  without  fulness  of  the  intercostal  spaces, 
or  displacement  of  the  viscera ;  and  thus  we  have  further  distinc- 
tions between  this  case  and  that  of  pleuritic  effusion.  When  the 
left  lung  is  solidified,  it  transmits  the  sounds  and  impulse  of 
the  heart  to  an  unusually  wide  extent  of  surface,  instead  of  dimi- 
nishing or  displacing  them  as  a  pericardial  or  a  pleuritic  effusion 
does. 

[Pneumonia  may  terminate  in  resolution,  suppuration,  abscess, 
gangrene,  chronic  pneumonia,  or  some  other  affection.] 

In  the  third  or  suppurative  stage,  there  is  no  change  in  the 
condition  of  the  lung,  which  can  modify  the  physical  signs  until 
the  effused  matter  begins  to  liquify;  and  then  there  is  a  mucous  or 
bubbling  rhonchus  from  the  secretion  into  the  air-tubes.  There 
may  be  a  change  in  the  expectoration,  either  to  pus  or  to  the 
liquorice- water-like  liquid,  described  by  Andral,  and  which  seems 
to  be  a  sero-mucous  fluid,  coloured  by  haematine  in  an  altered 
state :  this  kind  of  sputum,  however,  we  have  found  to  succeed 
to  pulmonary  haemorrhage  more  commonly  than  to  pneumonia. 
More  generally  there  is  no  expectoration,  or  such  only  as  proceeds 
from  the  upper  tubes,  and  therefore  gives  no  evidence  of  the  state 
of  the  lung.  In  fact,  we  are  to  infer  the  supervention  of  the 
third  stage  from  the  duration  of  the  disease  and  the  general 
symptoms,  rather  than  from  the  physical  signs.  The  inflamma- 
tory symptoms  and  fever  give  way  to  great  prostration,  rigors, 
cold  sweats,  a  quick,  weak,  thready  pulse,  whilst  the  breathing  is 
as  short  as  ever,  and  the  countenance  exhibits  the  pallid,  waxy, 
anxious,  drawn,  tremulous  features  of  ebbing  vitality.  [We  have 
18 
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no  trustworthy  signs  to  mark  the  passage  of  pneumonia  from  the 
second  to  the  third  stage.  The  rational  signs  of  suppuration  in 
other  acute,  deep-seated  inflammations,  are  always  absent  in 
pneumonia.  The  physical  signs  afford  us  no  aid.  Dr.  Stokes 
and  others  have  imagined  that  it  might  be  detected  by  the  super- 
vention of  mucous  rhonchus.  Dr.  Grisolle  has  studied  this  ques- 
tion attentively,  and  does  not  think  that  our  knowledge  is  yet 
sufficient  to  warrant  a  positive  decision  being  made.  When  the 
disease  has  reached  the  third  stage,  the  general  condition  is 
always  alarming ;  the  features  are  altered ;  the  countenance  is 
pale,  leaden,  or  yellow;  the  strength  diminishes;  the  pulse  falls; 
the  teeth  and  tongue  are  covered  with  fuliginous  matters ;  coma, 
or  sub-delirium  occurs,  and  finally  prostration.  The  occurrence  of 
creamy,  opaque,  puriform  sputa,  has  been  considered  as  indicating 
suppuration.  This  expectoration  occurs,  however,  frequently, 
especially  in  old  persons,  or  where  bronchitis  has  preceded  or 
supervened  on  pneumonia.  The  prune  or  liquorice-juice  expecto- 
ration would  seem  to  be  a  better,  though  not  a  certain  sign,  for  of 
nine  cases  of  Andral  where  it  occurred,  in  six  there  was  suppura- 
tion, two  were  in  the  second  stage,  and  one  recovered  from  a 
pneumonia,  which,  probably,  never  had  passed  beyond  the  second 
stage.  The  four  cases  of  Grisolle,  in  which  this  expectoration 
was  seen,  all  died,  and  suppuration  was  found.  It  is  only  by 
studying  and  comparing  the  morbid  phenomena,  with  the  different 
epochs  of  the  disease,  that  we  obtain  some  presumptive  evidence 
of  its  existence.  Situation  and  age  influence  notably  the  occur- 
rence of  the  third  stage.  Pneumonia  of  the  upper  lobe,  and  that 
of  old,  feeble  persons  are  most  liable  to  end  in  suppuration.  It  is 
probable  that  the  third  stage  nearly  always  terminates  fatally.] 

The  formation  of  abscess  is  less  unfavourable,  because  it  im- 
plies less  extent  of  suppuration,  and  a  power  in  the  structure  to 
circumscribe  it.  There  are  several  cases  recorded  of  recovery 
from  pneumonia  after  the  signs  of  abscess  had  manifested  them- 
selves. Dr.  Stokes  describes  a  case  in  which  the  cavity  became 
obliterated  by  a  cartilaginous  septum,  during  a  complete  recovery 
and  enjoyment  of  health  in  the  pursuit  of  a  laborious  occupation 
for  twelve  months,  at  the  end  of  which  time  the  individual  was 
again  attacked  with  pneumonia,  which  proved  fatal,  and  its  effects 
were  found  to  have  been  curiously  limited  by  the  cicatrix  of  the 
former  abscess.  The  signs  of  abscess  are  those  of  a  cavity  com- 
municating with  the  bronchial  tubes,  first  containing  liquid  and 
air,  and  producing  a  coarse  bubbling  or  gurgling  sound  on  cough- 
ing or  deep  breathing,  and,  after  the  expectoration  of  pus,  a 
cavernous  or  hollow  respiration  with  pectoriloquy,  or  loud  reso- 
nance of  the  voice,  in  some  part  of  the  chest  corresponding  with 
the  affected  spot.  [For  the  production  of  these  signs  a  communi- 
cation sufficiently  large  should  exist.  This  does  not  always  happen; 
it  is  either  wanting  entirely,  or  is  very  narrow — in  such  cases  aus- 
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cultation  can  give  but  negative  signs.  Chomel,  without  denying 
the  possibility  of  a  cure  by  the  evacuation  of  pus,  and  subse- 
quent cicatrization,  considers  it  as  very  rare,  and  that  most  ordi- 
narily the  patient  succumbs,  either  before  or  after  the  elimination  of 
the  purulent  matter.]  These  abscesses  are  not  uncommonly  of  a 
gangrenous  character;  and  then  there  is  added  to  the  signs  a 
putrid  fetor  in  the  matter  expectorated  as  well  as  in  the  breath  of 
the  patient. 

As  our  limits  do  not  permit  us  to  enter  into  minute  details,  it 
may  suffice  to  point  out  how  the  physical  signs  of  pneumonia 
indicate  the  situation  and  extent  of  the  inflammation ;  and,  as  far 
as  relates  to  the  diseased  organ,  they  may  guide  us  in  the  prog- 
nosis and  treatment.  Thus  a  crepitant  rhonchus  heard  through- 
out a  whole  lung,  or  a  considerable  part  of  both  lungs,  implies 
extensive  disease :  if  heard  at  the  root  of  the  lung,  or  at  its  apex, 
that  is,  at  the  scapula?  or  under  the  clavicles,  it  indicates  a  more 
severe  form  of  the  disease  than  if  heard  only  at  the  lower  parts  of 
the  lung  in  the  back.  The  extension  of  this  crepitation,  or  its 
presence  in  new  parts,  is  a  proof  of  the  increase  of  the  inflamma- 
tion. Its  cessation,  and  the  substitution  of  bronchial  respiration 
and  perfect  dulness  on  percussion,  are  proofs  of  its  advancement  to 
the  second  stage.  On  the  other  hand,  the  return  of  the  crepita- 
tion and  resonance,  where  they  had  been  replaced  by  bronchial 
respiration  and  dulness,  announces  a  progress  towards  cure  by  the 
absorption  of  the  obstructing  lymph,  and  by  the  air  again  getting 
a  straightened  admission  into  the  cells.  As  this  process  proceeds, 
the  act  of  respiration,  accompanied  by  crepitation,  becomes  longer 
in  duration,  until  it  equals  in  length  that  on  the  healthy  side ;  but 
the  sound  is  still  for  a  time  somewhat  whiffing  where  it  has  been 
bronchial;  and  a  crepitation  of  a  looser,  less  even  character,  also 
remains  after  apparent  cure ;  this  is  the  subcrepitant  rhonchus, 
and  probably  depends  on  the  presence  in  the  smallest  bronchi  of 
a  little  thin  serous  mucus,  such  as  that  which  is  seen  in  the  expec- 
toration, and  the  secretion  of  which  seems,  as  in  bronchitis,  to 
assist  in  removing  the  depositions  left  by  the  inflammation.  [When 
the  pulmonary  engorgement  diminishes,  the  blowing  respiration 
becomes  less  marked,  and  finally  ceases  to  be  heard  during  inspi- 
ration, and  is  confined  to  expiration ;  crepitation  now  reappears, 
but  it  is  larger  and  moister;  at  first  but  little  abundant,  and  heard 
only  during  a  profound  inspiration  or  cough,  it  is  heard,  as  reso- 
lution advances,  during  ordinary  inspiration.  Redux  crepitation 
— whose  duration  may  vary  from  a  few  hours  to  even  one  or  two 
months — generally  soon  diminishes  in  abundance,  its  bubbles  be- 
come fewer  and  less  distinct,  and  it  is  heard  only  during  cough,  or  a 
deep  inspiration,  and  is  replaced  by  the  natural  respiratory  murmur, 
which  is  feeble ;  the  prolonged  expiration  diminishes  progressively, 
and,  finally,  after  some  time,  becomes  feeble ;  and  the  respiratory 
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murmur  becomes  natural  as  to  duration  and  softness ;  for  it  is  a  rule, 
that  of  all  the  stethoscopic  signs  in  pneumonia,  feebleness  of  the 
respiratory  murmur  is  the  last  to  disappear.  Laennec  stated  that, 
with  few  exceptions,  where  a  large  extent  of  lung  had  been  suc- 
cessively affected,  resolution  occurred  in  those  last  affected  first. 
In  ninety  pneumonias  which  had  reached  the  second  stage,  and 
which  had  gradually  extended  over  large  and  successive  portions 
of  lung,  Grisolle  found  that  in  one  hundred  and  sixty,  those  parts 
last  affected  were  the  first  to  be  resolved ;  in  eighteen,  the  reverse 
was  true ;  and  in  twelve,  where  the  pneumonia  was  not  very  exten- 
sive, the  signs  of  resolution  were  simultaneously  shown  over  the 
whole  affected  part.]  If  the  inflammation  have  proceeded  to  the 
stage  of  hepatization,  and  particularly  if  it  have  verged  on  that  of 
suppurationy«in  which  the  albuminous  deposit,  becoming  opaque 
and  lower  in  vitality,  is  less  susceptible  of  absorption,  the  restora- 
tion of  the  texture  of  the  lung  to  its  natural  light  condition  requires 
a  considerable  period  of  time,  even  after  the  apparent  cure  of  the 
disease;  and  during  this  period,  there  remain  more  or  less  of  the 
physical  signs  just  noticed,  as  well  as  some  dulness  on  percus- 
sion, and  perhaps,  also,  not  a  full  power  to  expand  that  portion  of 
the  chest.  We  suppose,  here,  the  cure  to  become  perfect  even- 
tually, but  to  require  a  long  time ;  though  there  are  other  cases  in 
which  inflammation  of  long  duration  produces  permanent  changes 
in  the  lung,  as  the  obliteration  of  some  portions  of  the  tissue  and 
the  dilatation  of  others;  these  changes  happen  most  frequently 
when  the  inflammation  is  modified  by  a  cotemporaneous  effusion 
in  the  pleura,  which  will  be  noticed  hereafter. 


VARIETIES  AND  COMPLICATIONS. 


BILIOUS  PNEUMONIA. — [Bilious  pneumonia  prevails  endemically 
in  certain  regions,  and  also  epidemically,  both  in  Europe  and  this 
country.  With  us  it  is  known  as  bilious  pleurisy.  It  would  seem 
to  be  more  common  in  temperate  climates.  Its  causes  are  perma- 
nent or  temporary.  It  prevails  for  a  while  in  a  certain  district  and 
then  abandons  it.  At  Paris,  since  1804,  a  case  has  been  rarely 
met  with.  Adults  are  usually  its  subjects.  The  invasion  is  sud- 
den, and  in  general,  the  disorder  of  the  digestive  organs  occurs 
simultaneously  with  that  of  the  pulmonic.  The  pulse  is  usually 
soft,  feeble,  depressible,  and  has  no  relation  with  the  intensity  of 
the  disorder,  nor  the  apparent  strength  of  the  patient ;  the  skin  is 
hot  and  dry ;  the  frontal  cephalalgia  is  severe  and  persistent ; 
sometimes  a  good  deal  of  prostration  accompanies  the  disease, 
which  cannot  be  accounted  for  by  the  extent  or  intensity  of  the 
inflammation ;  the  digestive  organs  exhibit  evident  signs  of  de- 
rangement ;  there  is  a  bitter  taste  in  the  mouth ;  the  tongue  is 
covered  with  a  thick,  yellowish  fur;  there  are  nausea  and  vomiting ; 
the  thirst  varies  with  the  intensity  of  the  febrile  movement ;  some- 
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times  there  is  tenderness  on  pressure  in  the  epigastrium  ;  there  is 
generally  constipation  ;  the  tint  is  yellow.  When  the  treatment 
fails,  it  is  very  apt  to  assume  the  typhoid  type,  especially  when  it 
prevails  epidemically.] 

TYPHOID  PNEUMONIA. — The  form  termed  typhoid  pneumonia, 
whether  it  be  secondary  to  continued  fever  or  primary,  and  ori- 
ginally attended  by  low  adynamic  fever  in  consequence  of  the  con- 
stitution having  been  lowered  by  excesses  or  extreme  privation,  or 
by  th,e  depressing  influence  of  foul  air,  or  of  an  unhealthy  season, 
differs  remarkably  from  common  pneumonia  in  many  of  its  phe- 
nomena. The  local  symptoms  are  by  no  means  prominent ;  and 
although  there  may  be  pain,  cough,  and  very  disordered  breathing, 
the  obtuse  state  of  the  mental  faculties  prevents  attention  from  being 
drawn  to  these  symptoms.  The  general  functions  are,  however, 
greatly  disordered  ;  the  pulse  is  very  quick,  small,  and  weak  ;  the 
skin  harsh,  dry,  and  partially  hot,  or  covered  with  a  clammy  sweat, 
and  sometimes  covered  with  petechise,  or  suffused  with  a  dusky 
rash  ;  the  tongue  is  furred,  brown  and  dry  ;  the  alvine  excretion 
dark  and  unusually  offensive  ;  and  the  urine  is  scanty,  turbid,  and 
ammoniacal.  The  lungs,  in  such  cases,  are  sometimes  found  after 
death  so  engorged,  particularly  but  not  exclusively  their  posterior 
portions,  that  they  sink  in  water  :  the  texture  is  very  soft  and 
fragile,  and  when  broken,  exudes  a  dark  grumous  blood :  there  is 
only  an  imperfect  approach  to  hepatization ;  but  the  texture  in 
some  parts  occasionally  shows  a  softening  of  a  lighter  colour, 
which  seems  to  be  an  imperfect  suppuration.  Sometimes  partial 
hepatizations  are  found,  and  slight  films  of  lymph  on  the  pleura ; 
and  in  such  cases,  it  is  not  uncommon  to  find  similar  marks  of 
slight  recent  inflammation  also  in  the  pericardium  and  perito- 
neum. We  have  observed  this  particularly  in  cases  of  external 
erysipelas. 

[Primary  typhoid  pneumonia  may  be  either  sporadic  or  epide- 
mic. In  1348  it  devastated  the  whole  of  Europe,  and  is  still  very 
common  in  some  parts  of  it.  In  Dublin  it  is  frequently  to  be  met 
with.  It  occurs,  also,  in  this  country,  both  endemically  and  epi- 
demically ;  it  is,  however,  usually  connected  with  more  or  less 
gastric  symptoms,  and  hence  partakes  much  of  the  character  of 
bilious  pneumonia.  In  the  year  1836,  it  prevailed  epidemically 
in  the  village  of  Noyes,  in  France.  Whether  primary  or  spo- 
radic, it  is  apparently  developed  under  the  influence  of  causes 
which  act  slowly  and  for  some  time  on  the  economy.  The  pri- 
mary symptoms  last  generally  for  five  or  six  days.  Cephalalgia, 
general  malaise,  and  great  prostration  are  constant  phenomena.  It 
may  assume  the  adynamic  form  from  the  commencement ;  or  this 
may  succeed  to  symptoms  decidedly  inflammatory ;  but  in  the 
majority  of  cases,  early  symptoms,  indicative  of  the  implication  of 
the  nervous  system,  are  present.  The  pulse  seldom  falls  below 
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ninety-six,  and  often  rises  to  one  hundred  and  twenty ;  it  is  small, 
feeble,  depressible,  and  sometimes  intermittent.  When  the  pros- 
tration is  considerable,  the  ordinary  stethoscopic  phenomena  are 
often  modified,  the  rhonchus  is  sub-crepitant  or  mucous,  and  there 
is  often  an  entire  absence  of  sound,  natural  or  morbid,  over  the  seat 
of  disease.  Sometimes  a  deep  inspiration  or  cough  will  make  a  lit- 
tle crepitation,  or  blowing  heard.  The  typhoid  symptoms,  as  a 
general  rule,  are  better  marked  when  the  disease  is  epidemic  than 
when  it  is  sporadic. 

The  gravity  of  the  typhoid  symptoms  has  no  ratio  with  the 
extent  of  the  inflammation.  In  Grisolle's  cases  their  intensity 
was  in  inverse  proportion  to  the  space  occupied.  This  looks  as 
if  the  pneumonia  were  an  epiphenomenon,  and  was  a  consequence 
of  some  general  alteration  of  the  liquids  and  solids  of  the  economy. 
No  critical  phenomena  terminate  the  disease  when  resolution  takes 
place.  According  to  Grisolle,  this  form  of  pneumonia  more  fre- 
quently occurs  between  eighteen  and  thirty,  and  fifty-five  to  seventy 
years  of  age.  It  is  more  frequent  in  males  than  females ;  and  the 
superior  lobe  of  the  right  lung  is  more  constantly  its  seat.] 

The  physical  signs  in  such  cases  are,  in  the  posterior  parts  of 
the  chest,  dulness  on  percussion  and  absence  of  the  respiratory 
murmur,  with  an  occasional  short  whiffing  and  sibilant  rhonchus  ; 
but,  as  Dr.  Stokes  has  remarked,  there  is  often  no  crepitation,  or, 
if  it  be  present,  it  soon  ceases,  the  obstruction  becoming  complete. 
In  the  anterior  parts  of  the  chest,  the  breathing  sometimes  remains 
quite  distinct,  although  accompanied  by  sonorous  and  sibilant 
rhonchi.  The  signs  of  obstruction  remain  for  a  very  long  time, 
and  the  sound  of  respiration  and  percussion  is  much  slower  to  re- 
turn than  in  acute  peripneumonia.  Dr.  Stokes  has  observed,  that 
recovery  in  these  cases  is  very  slow,  and  sometimes  attended  by 
contraction  of  the  affected  side. 

We  are  disposed  to  consider  this  affection  as  partaking  of  a 
congestive  more  than  of  an  inflammatory  character;  and  Dr. 
Hudson,  in  an  able  paper  on  typhoid  pneumonia,  published  in  the 
Dublin  Medical  Journal,  has  taken  a  similar  view.  By  some  un- 
known cause,  whether  in  the  condition  of  the  blood  in  the  affected 
capillaries,  or  in  both,  the  blood  stagnates  in  particular  viscera, 
generally  to  some  degree  under  the  influence  of  gravitation  ;  and 
the  functions  of  the  organs  are  proportionately  impeded  or  dis- 
turbed. There  is  at  the  same  time  more  or  less  irritation,  which 
may  give  to  the  congestion  the  semblance  of  an  inflammation  ; 
but  its  products  are  imperfect  and  irregular;  and  neither  by  the 
free  effusion  of  plastic  lymph,  nor  by  the  formation  of  pus,  is  a 
true  inflammatory  orgasm  manifested.  We  can  see  why  this  con- 
dition in  the  lung  may  be  unaccompanied  by  the  usual  signs  of 
the  gradual  formation  of  a  crepitating  obstruction,  because  the 
engorgement  is  at  once  produced,  and  renders  a  great  part  of  the 
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tissue  impervious  to  air.  But  this  degree  of  congestion,  if  it 
occupy  the  middle  parts  of  the  lung,  may  give  bronchophony  and 
bronchial  respiration. 

BRONCHO-PNEUMONIA. — The  complication  of  pneumonia  with 
bronchitis  is  very  common  :  in  fact,  in  almost  every  case  of  pneu- 
monia, the  bronchi  are  also  inflamed  ;  but  sometimes  the  bronchial 
affection  is  primary  and  extensive,  and  inflammation  of  the  paren- 
chyma is  superadded.  In  such  cases,  if  the  bronchial  secretion  be 
considerable,  the  noisy  rhonchi  which  it  occasions  mask  the  physi- 
cal signs  of  peripneumony  ;  and  in  consequence  of  the  depressing 
influence  of  the  same  cause  on  the  respiratory  function,  the  general 
symptoms  also  are  more  than  usually  obscure.  But  on  listening 
particularly  at  the  end  of  inspiration  on  the  posterior  and  inferior 
regions  of  the  chest,  which  correspond  with  the  lower  margins  of 
the  lobes,  the  fine  crepitation  may  generally  be  heard  if  pneumonia 
is  present.  The  rusty  tinge  of  parts  of  the  sputa,  and  as  the  dis- 
ease proceeds,  the  greater  dulness  on  percussion,  will  also  become 
apparent  when  the  inflammation  has  extended  to  the  pulmonary 
plexus  of  vessels.  Of  the  forms  of  bronchitis  that  occasionally 
pass  into  pneumonia,  those  of  epidemic  influenza,  hooping-cough, 
and  those  accompanying  fevers  and  diseases  of  the  heart,  may  be 
mentioned  as  presenting  this  combination. 

[This  affection  may  be  sporadic,  or  epidemic.  It  is  particularly 
apt  to  occur  as  a  complication  of  influenza,  and  to  be  developed 
under  the  influence  of  certain  medical  constitutions.  It  occurred 
during  the  epidemic  influenza  of  Paris,  in  1837.  Not  only  are  the 
general  symptoms  modified,  but  the  local  phenomena  of  inflam- 
mation of  the  lungs  are  more  or  less  masked  or  replaced  by  those 
of  bronchitis.  It  is  produced  without  any  appreciable  cause, 
either  occurring  in  the  course  of  influenza,  or  at  its  convalescence, 
or  consecutively  to  a  mild  bronchitis,  in  which  there  were  malaise, 
prostration,  and  loss  of  appetite.  Its  commencement  is  generally 
insidious,  the  initial  chill  being  frequently  wanting.  Pain  in  the 
side  is  always  present,  but  is  commonly  not  severe.  Crepitant 
rhonchus  is  never  heard,  but  is  replaced  by  the  sub-crepitant 
with  large,  humid,  unequal  bubbles,  mixed  with  sibilant  and  sono- 
rous rhonchi.  It  generally  exists  at  the  base  and  on  one  side,  but 
when  it  is  heard  on  both  sides,  it  is  better  marked  on  the  side  of 
pain.  It  is  soon  replaced  by  blowing.  The  sputa  are  rarely  those 
of  simple  pneumonia,  but  are  white  or  opaque,  little  aerated,  not 
viscous,  resembling  those  of  acute  bronchitis.  Although  the  respi- 
ration is  not  more  accelerated,  the  dyspnoea  is  considerable  and  is 
not  in  relation  with  the  extent  of  the  inflammation.  The  pulse  is 
generally  soft,  not  full,  or  resisting,  and  often  does  not  exceed 
eighty-eight.  The  nervous  system  is  powerfully  engaged ;  what- 
ever is  the  degree  of  pneumonia,  you  find  feebleness,  and  even 
prostration ;  sometimes  there  is  violent  delirium,  followed  by  con- 
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traction  and  rigidity  of  the  limbs ;  and  at  other  times  all  the  symp- 
toms of  adynamia  seen  in  continued  fevers.  These  symptoms 
have  no  relation  to  the  local  affection.  Its  progress  is  irregular ; 
sometimes  the  inflammation  will  remain  stationary  for  several  days, 
auscultation  giving  the  signs  of  the  first  degree,  or  of  circumscribed 
lobular  pneumonia,  and  then  suddenly  it  will  pass  to  the  second 
stage,  and  the  adynamic  symptoms  be  developed.  It  always  passes 
to  the  second  stage,  and  never  remains  in  the  first.  The  redux 
crepitant  is  very  frequently  wanting ;  bronchial  is  replaced  by  feeble 
respiration,  mingled  with  a  little  sibilant  rhonchus.  The  lung  re- 
covers its  permeability  very  slowly,  the  respiration  remaining  for 
some  time  rude.] 

PLEURO-PNEUMONIA. — The  effects  of  a  concomitant  pleurisy  on 
the  pathology  and  signs  of  pneumonia  are  highly  deserving  of 
notice.  Whenever  the  inflammation  extends  from  the  lung  to  the 
pleura,  it  may  be  supposed  to  increase  the  serous  secretion,  and 
perhaps  lead  to  the  effusion  of  lymph  ;  but  when  the  pulmonary 
inflammation  has  existed  first,  and  become  extensive,  these  pleu- 
ritic products  are  commonly  of  small  amount.  When  the  inflam- 
mation has  attacked  the  parenchyma  and  the  investing  membrane 
nearly  to  an  equal  degree,  constituting  the  disease  called  by  Laen- 
nec  phuro-pneumonia,  the  effusion  in  the  pleura  by  its  pressure 
modifies  the  effects  of  the  inflammation  in  the  lung.  The  lung 
is  found  after  death  consolidated,  but  more  tough  and  red  than  in 
the  state  of  ordinary  hepatization,  and  totally  destitute  of  the 
granular  aspect.  It  much  resembles  the  substance  of  some  mus- 
cles ;  hence  Laennec  termed  this  condition  carnification.  It  seems 
to  exhibit  the  more  essential  part  of  inflammation  of  the  lung  ; 
the  sequel  or  effect,  effusion  into  the  coats  of  the  air-cells,  which 
constitutes  granulation,  having  been  prevented  by  the  pressure  of 
the  external  liquid  effusion.  This  combination  is,  therefore,  also 
slower  in  progress  than  simple  pneumonia  :  the  degree  of  the  in- 
flammation as  well  as  the  quantity  of  its  product  is  restrained  by 
the  external  pressure,  and  it  scarcely,  if  ever,  proceeds  beyond 
the  second  stage.  But  this  slower  rate  of  progress  tends  to  make 
its  effects  also  more  permanent.  If  false  membranes  are  formed 
on  the  pleura,  they  have  time  to  become  firmly  organized,  and 
to  bind  down  the  lung  in  its  compressed  state ;  and  the  lymph 
effused  in  the  tissue  itself,  scanty  though  it  be  in  comparison 
with  that  of  a  hepatized  lung,  may  become  the  means  of  adhesion 
and  permanent  contraction  of  the  compressed  cells  and  finer  tubes, 
and  of  consequent  obliteration  of  more  or  less  of  the  proper  tis- 
sue of  the  lung.  There  is  an  ulterior  result  which  has  hitherto 
escaped  the  attention  of  pathological  writers.  When  the  liquid 
effusion  is  removed  by  absorption,  and  the  chest  becomes  again 
capable  of  expansion,  what  will  supply  the  place  of  the  obliterated 
cells  ?  The  chest  remains  to  a  certain  degree  contracted  as  after 
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pleurisy ;  but  the  atmospheric  pressure  will  also  at  each  inspira- 
tion be  brought  to  act  on  the  larger  air-tubes  that  are  yet  unob- 
structed ;  the  air  can  no  longer  reach  the  smaller  branches  or 
cells  of  these  tubes,  so  it  must  dilate  the  tubes,  and  make  their 
increased  size,  in  some  degree,  compensate  for  their  defective  ter- 
minations. Pleuro-pneumonia  is  then,  as  we  have  before  had 
occasion  to  remark,  a  cause  of  dilatation  of  the  bronchi.  We 
have  met  with  several  examples  of  this  kind ;  and  on  referring  to 
the  records  of  other  cases  of  extensive  dilatation  of  the  bronchi, 
we  have  found  several  in  which  the  symptoms  are  described  to 
have  originated  in  an  inflammatory  attack  like  pleuro-pneumonia ; 
and  probably  all  those  cases  in  which  the  dilatation  affects  one 
side  only,  and  in  which  there  is  much  consolidation  of  the  lung 
with  some  contraction  of  the  chest,  originate  in  this  way. 

The  general  symptoms  of  pleuro-pneumonia  are  not  materially 
different  from  those  of  the  more  simple  inflammations,  but  they 
are  often  less  severe,  and  sometimes  very  obscure.  The  physical 
signs  are  a  combination  of  those  of  pneumonia,  and  of  liquid  effu- 
sion in  the  pleura.  At  first  there  is  crepitation ;  but  this  becomes 
indistinct,  as  the  lung  is  pushed  aside  by  the  liquid ;  whilst  the 
dulness  on  percussion  is  much  more  marked  than  in  pneumonia, 
at  least  in  the  lower  parts  of  the  affected  side.  In  the  central 
regions  of  the  chest,  bronchial  respiration  and  bronchophony  are 
soon  produced  by  the  condensed  lung  being  pushed  against  the 
walls;  and  if  a  thin  layer  of  liquid  intervene,  the  bronchophony 
acquires  a  loud  buzzing  accompaniment,  like  the  voice  in  the 
performance  of  Punch :  in  fact,  the  sound  seems  to  consist  of  two 
voices,  which  probably  arises  from  some  of  the  vibrations  being 
modified  into  a  buzzing  or  bleating,  by  passing  through  the  thin 
layer  of  liquid,  whilst  other  vibrations  pass  unchanged.  The 
vocal  resonance  is  generally  louder  in  pleuro-pneumonia  than  in 
either  pleurisy  or  simple  pneumonia  ;  which  probably  arises  from 
the  chief  tubes  being  pressed  more  closely  against  the  walls  of  the 
chest,  with  complete  condensation  of  the  vesicular  structure.  The 
same  circumstance  sometimes  gives  the  amphoric  or  tracheal 
sound  on  percussion  in  the  mammary  region,  which  forms  a  sin- 
gular contrast  to  the  dulness  of  other  parts.  We  have  also  found 
the  respiration  quite  tracheal  in  this  spot,  and  the  resonance  of  the 
voice  quite  as  loud  as  that  of  caverns.  These  phenomena  become 
more  remarkable  in  cases  which,  from  inefficient  early  treatment, 
become  chronic,  the  consolidation  of  the  lung  remaining  perma- 
nent ;  for,  as  the  liquid  is  absorbed,  the  bronchi  become  dilated, 
and  exhibit  the  phenomena  of  pectoriloquy,  cavernous  breathing, 
&c.,  as  described  under  Dilatation  of  the  Bronchi. 

[PNEUMONIA  OF  OLD  PERSONS. — In  some  vigorous  old  persons, 
when  the  inflammation  is  limited  to  a  small  portion  of  the  lung, 
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pneumonia  resembles  that  of  adults ;  but  in  a  large  majority  of 
cases,  it  is  very  different  in  many  respects.  Its  commencement 
is  obscure ;  there  is  neither  chill  nor  pain  in  the  side ;  general 
malaise,  feebleness,  some  dyspncea,  or  irregularity  of  breathing,  a 
short,  dry  cough,  heat  of  skin,  are  the  only  phenomena  announcing 
its  invasion.  Sometimes  there  are  only  general  debility  and  dis- 
comfort ;  occasionally  those  attacked  die  suddenly,  without  com- 
plaint of  any  kind. 

The  local  symptoms  are  often  wanting,  or  are  scarcely  marked  ; 
the  pain  and  dyspnoea  are  slight,  especially  when  the  disease  is 
situated  in  the  lower  lobe;  the  cough  is  insignificant;  and  the 
pathognomonic  sputa  are  absent,  or  exist  for  a  short  time  only. 
Sometimes  the  local  symptoms  are  veiled  by  a  collection  of  gene- 
ral phenomena  which  give  a  special  physiognomy  to  the  disease  ; 
the  face  is  earthy;  the  expression  peculiar;  the  pulse,  small  and 
irregular ;  the  skin  harsh  and  dry ;  and  the  tongue  red.  In  a  great 
number  of  cases  there  is  considerable  derangement  of  the  intel- 
lectual faculties,  with  adynamia.  Crepitant  rhonchus,  when  pre- 
sent, is  obscured  by  intense  sub-mucous  rhonchus,  and  broncho- 
phony  is  not  so  marked,  or  so  constantly  connected  with  blowing 
respiration,  as  in  the  pneumonia  of  adults.] 

COMPLICATION  WITH  OTHER  DISEASES. — Pneumonia  frequently 
attacks  patients  in  both  the  early  and  advanced  stages  of  tuber- 
culous disease.  Sometimes  it  is  partial  and  readily  yields  to  treat- 
ment :  but  not  a  few  fall  victims  to  it  when  it  is  more  general, 
and  this  sometimes  in  the  absence  of  symptoms  sufficient  to  dis- 
tinguish it  from  the  pre-existing  disease.  Again,  it  is  not  unusual 
to  find  miliary  tubercles  in  the  lungs  of  those  in  whom  the  ordinary 
treatment  for  pneumonia  had  proved  unavailing. 

The  pneumonia,  which  sometimes  supervenes  in  continued 
fevers,  small-pox,  erysipelas,  scarlatina,  and  in  various  chronic 
diseases,  during  the  prevalence  of  epidemic  peripneumonia,  is 
generally  of  a  congestive  or  typhoid  kind,  and  often  appears  to  be 
the  immediate  cause  of  death.  In  many  such  cases  the  symptoms 
of  the  pulmonary  affection  are  often  very  obscure. 

The  bronchial  affection  of  measles  sometimes  passes  into  pneu- 
monia, especially  when  the  eruption  disappears  suddenly  with 
continuance  of  fever ;  here  the  symptoms  are  generally  pretty 
evident.  A  congestive  and  latent  inflammation  of  the  lungs  is 
sometimes  a  complication  of  endemic  and  periodic  fevers  ;  and  the 
reaction  after  the  collapsed  stage  of  malignant  cholera  and  asphyxia 
is  peculiarly  apt  to  fall  on  the  lungs. 

Several  surgical  writers  have  noticed  the  occurrence  of  pneu- 
monia after  severe  injuries  and  surgical  operations.  It  is  often 
latent,  and  may  declare  itself  only  a  short  time  before  death,  by 
the  oppressed  breathing  and  rattle  in  the  tubes.  In  some  instances 
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of  this  sort,  the  lungs  are  found  only  in  the  first  stage  of  inflamma- 
tion ;  in  others  there  are  circumscribed  hepatizations  ;  and  not  a 
few  present  the  singular  lesion  of  purulent  deposits  in  the  pulmo- 
nary tissue.  These  deposits  are  always  well-circumscribed,  the 
tissue  around  being  sometimes  inflamed,  sometimes  healthy ;  they 
are  at  first  of  a  red  colour  with  a  brighter  margin,  and  interspersed 
with  pink,  drab,  or  yellow  spots ;  the  latter  appear  to  be  sections 
of  the  vessels,  and  on  being  pressed,  exude  pus.  In  a  more  ad- 
vanced state,  more  of  this  lighter  colour  is  seen,  and  gives  the 
appearance  of  purulent  infiltration,  whilst  on  the  margin  of  the 
deposit  a  distinct  coat  of  lymph  can  be  traced,  circumscribing  the 
diseased  part.  In  a  few  cases,  the  process  of  suppuration  has 
been  found  completed  in  the  formation  of  an  abscess.  These  fatal 
sequels  of  injuries  are  to  be  considered  as  the  result  of  a  diseased 
state  of  the  blood  rather  than  of  true  pneumonia.  Pus  is  proba- 
bly formed  in  the  blood  or  elsewhere,  and  deposited  in  the  lungs 
on  account  of  their  great  vascularity,  where  it  is  circumscribed 
by  secondary  inflammation  ;  sometimes  it  is  deposited  in  other 
organs. 

[Pericarditis  may  complicate  pneumonia,  and,  according  to 
some  observers,  coincides  more  frequently  with  pneumonia  of  the 
left  lung.  It  occurs  oftener  than  is  generally  supposed.  The 
heart  should  be  carefully  and  frequently  examined  during  the 
course  of  the  disease.  Fibrinous  concretions  in  the  heart  and 
large  vessels  are  constantly  found  after  death  from  pneumonia. 
Dull,  obscure,  and  veiled  sounds  of  the  heart,  with  intermitting 
pulse,  are  supposed  to  mark  their  occurrence.  These  phenomena, 
at  best,  lead  us  to  suspect  their  formation. 

Icterus  is  a  complication  of  pneumonia,  which  sometimes  occurs. 
It  occurred  seven  times  in  1838,  in  Chomel's  clinic ;  and  Gri- 
solle  saw  it  in  twenty-seven  out  of  seventy  cases.  In  these  twenty- 
seven  cases,  it  was  twenty  times  on  the  right  side,  six  times  on 
the  left,  and  once  double.  The  yellow  colour  of  the  integuments 
and  of  the  sclerotica  is  the  most  common  phenomenon  of  this  com- 
plication ;  sometimes  there  is  bitterness  in  the  mouth  with  bilious 
vomiting.  These  symptoms,  generally,  do  not  last  long,  and  dis- 
appear with  the  pneumonia.  Its  occurrence  has  been  explained 
by  the  propagation  of  the  inflammation  to  the  convex  surface  of 
the  liver;  this  could  only  be  applicable,  however,  to  inflamma- 
tion of  the  right  lung ;  and  on  examination  after  death,  no  inflam- 
mation of  its  envelopes  has  been  found.] 

DIAG.VOSIS. — Under  this  head  we  need  only  pass  in  review 
some  of  the  more  distinctive  signs  of  pneumonia,  and  the  chief 
points  by  which  it  may  be  distinguished  from  the  diseases  which 
most  resemble  it.  The  general  symptoms,  when  all  grouped 
together,  often  sufficiently  characterize  the  disease,  but  their 
occurrence  and  their  degree  are  very  uncertain,  and  by  no  means 
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«  constantly  announce  its  amount  or  even  its  presence.  Of  the 
single  symptoms  the  expectoration  is  certainly  the  most  character- 
istic. The  rusty  tinge  is  considered  by  Andral  and  others  to  be 
quite  pathognomonic  of  pneumonia ;  but  we  have  seen  it  in  vari- 
ous degrees  communicated  to  the  bronchial  mucus  by  congestions 
which  are  not  inflammatory,  as  in  bronchitis  supervening  on 
organic  diseases  of  the  heart,  causing  great  pulmonary  congestion, 
and  also  after  pulmonary  haemorrhage.  [The  sanguinolent  and 
brick-dust  sputa,  and  those  resembling  a  strong  solution  of  gum 
arabic,  should  lead  to  the  suspicion  of  pneumonia,  but  are  not 
characteristic  of  it.  They  occur  sometimes  in  acute  bronchitis, 
capillary  bronchitis  with  sanguine  exhalation,  and  pulmonary 
apoplexy.  The  rusty,  apricot,  sugar-candy,  saffron,  prune  juice 
and  liquorice,  are  pathognomonic,  and  all  observers,  except  Laen- 
nec,  have  not  met  with  them  in  any  other  affection.]  It  some- 
times happens,  too,  that  there  is  no  expectoration,  especially  at 
the  onset  of  the  disease,  and  in  the  case  of  young  children,  it  is 
seldom  brought  to  view.  The  crepitant  rhonchus,  in  conjunction 
with  the  general  symptoms,  may  be  more  safely  depended  on, 
for  its  presence  is  more  constant,  and  its  extent  and  progress 
well  represent  the  amount  and  state  of  the  disease.  [Genuine 
crepitant  rhonchus  may  be  considered  as  pathognomomic  of  pneu- 
monia. Where  this  has  been  denied,  it  is  most  probable  that  the 
sub-crepitant  rhonchus  has  been  mistaken  for  it.  The  existence 
of  a  crepitant  rhonchus  either  anteriorly  or  posteriorly  at  the 
summit  of  the  lung,  may  be  considered  as  indicative  of  the 
pneumonia  being  tubercular,  especially  when  it  is  limited,  and 
continues  for  some  time  unchanged  in  degree.]  Increasing  dulness, 
with  bronchial  respiration  and  sound  of  the  voice,  equally  mark 
the  transition  of  pneumonia  to  the  second  stage.  [Both  fever 
and  the  sympathetic  phenomena  furnished  by  the  expression  of 
the  face,  and  state  of  strength,  are  important  elements  in  the  diag- 
nosis, especially  in  old  persons.  Often  at  this  period  of  life  the 
pneumonia  being  latent,  the  pain  in  the  side,  and  sputa,  are  want- 
ing; there  is  even  sometimes  no  oppression  ;  auscultation  gives  no 
assistance,  owing  to  the  seat  of  the  disease  being  in  the  central 
and  deep  portions  of  the  lung.  In  spite  of  the  negative  result 
which  is  obtained  by  the  exploration  of  the  thoracic  organs,  if  it  be 
found  that  the  patient,  after  having  had  a  chill,  followed  by  an  in- 
tense fever,  which  has  lasted  for  some  time,  and  is  accompanied  by 
a  decided  change  in  the  physiognomy  and  strength,  if  no  other  local 
inflammation  is  discovered,  the  existence  of  a  pneumonia  should 
be  suspected ;  and  in  the  majority  of  cases,  this  presumption  will 
be  transformed  into  certitude.  This  presumption  is  founded  on 
the  great  frequency  of  pneumonia  in  old  persons ;  that  of  all  acute 
affections,  it  is  the  one  that  is  the  most  frequently  latent ;  and 
because  it  is  of  all  acute  diseases,  in  attacking  old  persons,  that 
which  causes  the  most  intense  pain,  prostrates  most  the  forces,  and 
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produces  sympathetic  affections,  with  functional  derangement  of  the 
affected  organs.] 

From  pleurisy,  pneumonia  maybe  distinguished  in  the  first  stage 
chiefly  by  the  crepitation  and  expectoration ;  [and  by  the  much  less 
intensity  of  the  febrile  movement ;]  in  the  second,  by  the  broncho- 
phony  and  vocal  vibration  sensible  to  the  hand,  and  by  the  absence 
of  signs  of  displacement  of  the  walls  or  organs  bounding  the  lungs, 
and  of  any  change  by  posture  in  the  sound  of  percussion.  [Blow- 
ing respiration  occurs  frequently  in  pleurisy ;  Grisolle  observed  it 
in  one  half  of  his  cases ;  but  it  rarely  attains  the  same  intensity  as 
in  pneumonia.] 

From  bronchitis,  pneumonia  may  commonly  be  distinguished  by 
the  crepitation,  which  is  finer  and  more  equal  than  that  of  bron- 
chitis, by  the  rusty  tinge  of  the  sputa,  and,  as  the  disease  advances, 
by  the  dulness  on  percussion,  bronchophony,  and  bronchial  respi- 
ration. The  skin  is  hotter  and  less  livid  in  severe  bronchitis; 
neither  is  the  cough  nor  the  dyspnrea  generally  so  urgent.  [In  some 
pneumonias,  you  hear  only  a  sub-crepitant  rhonchus,  which  occurs 
also  in  capillary  bronchitis ;  and  many  cases  of  double  pneumonia 
are  annually  published  by  good  observers,  which  are  in  fact  only 
cases  of  intense  bronchitis,  or  of  single  pneumonia  with  bronchitis 
of  the  opposite  side.  By  marking  the  differences  between  the 
sub-crepitant  and  genuine  crepitation,  and  remembering  that  the 
latter  only  is  pathognomonic,  and  that  the  sub-crepitant  rhonchus 
of  pneumonia  is  limited  and  confined  to  one  side,  or  is  more  in- 
tense in  the  side  affected  with  pneumonia  than  the  other,  a  diag- 
nosis may  be  made.] 

From  pulmonary  apoplexy,  or  hffimorrhagic  congestion,  it  may 
be  known  by  its  febrile  commencement  and  course,  by  the  absence 
of  any  real  haemoptysis,  and  by  the  crepitation  and  dulness  on 
percussion  being  progressive,  and  rarely  so  circumscribed  as  in 
pulmonary  apoplexy.  Inflammation  is,  however,  very  commonly 
engrafted  on  pulmonary  apoplexy. 

(Edema  of  the  lungs  and  tuberculous  disease  in  their  physical 
signs  may  resemble  pneumonia,  but  their  history  and  general 
symptoms  will,  in  most  instances,  sufficiently  distinguish  them. 

PROGNOSIS. — Pneumonia  must,  at  all  times,  be  viewed  as  a 
serious  disease,  and  the  prognosis,  even  in  favourable  cases, 
should  be  given  with  caution,  as  cases  which  are  at.  first  slight 
may  take  an  unfavourable  turn,  and  in  progress  towards  recovery, 
as  long  as  the  disease  lasts,  there  is  a  chance  of  relapse,  which 
may  throw  the  patient  into  new  danger.  The  circumstances  which 
chiefly  affect  the  prognosis  are  the  stage  of  the  inflammation,  its 
seat,  its  extent,  its  complication  with  other  affections,  and  the 
state  of  the  general  health  and  strength.  As  this  disease,  in  its 
progress,  tends  to  the  disorganization  of  the  lung,  so  its  continu- 
ance increases  its  danger;  hence  the  prognosis  is  more  unfavoura- 
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ble  if  hepatization  has  taken  place ;  and  still  more  so,  if  the  signs 
seem  to  indicate  the  supervention  of  the  third  stage.  The  duration 
of  the  stages  varies  very  much  in  different  cases,  according  to  the 
violence  of  the  inflammation,  the  age  of  the  subject,  and  the 
effects  of  the  remedies.  Laennec  states  the  average  duration 
of  the  first  stage  (engorgement),  at  from  twelve  hours  to  three 
days  ;  the  second  (hepatization),  from  one  to  three  days  ;  the  sup- 
purative  from  two  to  six ;  remedies  which  retard  the  progress  of 
the  disease  prolong  the  period  of  the  two  first  stages.  We  think 
even  these  statements  more  precise  than  the  subject  will  admit  of, 
for  the  duration  of  the  first  two  stages  presents  a  remarkable 
variety  in  different  cases.  In  children,  and  in  some  epidemics, 
also  in  adults,  the  first  stage  may  last  for  more  than  a  week,  with- 
out the  production  of  hepatization.  On  the  other  hand,  in  aged 
and  debilitated  subjects,  the  inflammation  may  speedily  reach  the 
stage  of  suppuration.  Laennec  describes  this  to  have  taken  place 
in  some  instances  within  twenty-four  hours.  Recovery  may  take 
place  from  every  degree  of  pneumonia ;  but  the  chances  of  this 
are  very  small,  when  it  is  probable  that  suppuration  has  taken 
place.  Even  simple  hepatization  requires  time  and  favourable 
circumstances  to  effect  the  absorption  of  the  effusion.  Until  there 
is  evidence  of  the  advancement  of  this  process  of  absorption,  as 
well  as  improvement  in  the  general  symptoms,  the  prognosis  must 
remain  doubtful ;  for  inflammation  may  readily  return  in  the  lung 
around  the  hepatized  portions.  The  supervention  of  a  gangrenous 
odour  in  the  expectoration  is  a  formidable  event ;  but  not  a  hope- 
less one,  for  a  few  cases  in  our  own  experience,  and  several  on 
record,  have  occurred  in  which  recovery  took  place. 

[The  prognosis  is  doubtful  in  those  cases  where  auscultation 
and  percussion  indicate  a  diminution  in  the  pulmonary  engorge- 
ment, and  there  is  no  amendment  in  the  general  symptoms.  It  is 
serious  where  at  the  same  time  that  there  is  an  amelioration  of 
the  local  symptoms,  there  is  an  aggravation  in  the  general  pheno- 
mena. The  presence  of  a  pulmonary  abscess  increases  the  danger 
of  the  prognosis.] 

The  extent  of  the  inflammation  greatly  affects  the  danger  of 
the  case.  A  double  pneumonia  affecting  both  lungs  at  the  same 
time  is  frequently  fatal  even  in  the  first  stage  ;  and  whenever  the 
whole  of  one  lung  is  involved,  there  is  great  peril  of  an  unfavour- 
able issue.  Inflammations  attacking  the  upper  lobes  and  root  of 
the  lungs  are  more  fatal  than  those  confined  to  the  lower  lobes : 
a  result  which  may  be  the  consequence  of  the  former  containing 
blood-vessels  of  larger  size. 

[Pneumonia  of  the  upper  lobe  is  generally  more  dangerous  than 
than  that  of  the  lower  lobe.  Of  nineteen  pneumonias  of  the  sum- 
mit treated  in  the  wards  of  Chomel  in  1838,  1839,  five  or  nearly 
one-fourth  died  ;  whilst  of  eighty-four  attacked  with  pneumonia  of 
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the  base,  there  were  only  eight,  or  one-tenth  who  died.  Grisolle 
found  that  in  subjects  whose  mean  age  was  between  thirty-six  and 
thirty-eight,  the  mortality  of  the  summit  was  one-fifth,  and  that  of 
the  base  one-eighth.  Pneumonia  of  the  summit,  moreover,  should 
lead  to  a  more  grave  prognosis,  because  it  is  frequently  compli- 
cated with  tubercles. 

In  a  series  of  eight  years,  from  1832  to  1839,  one-half  of  the 
cases  of  double  pneumonia  terminated  fatally  in  the  clinical  wards 
of  the  Hotel  Dieu,  whilst  of  single  pneumonia,  the  mortality  was 
about  one-seventh.  Of  five  cases  of  pneumonia  observed  by  Cho- 
mel  in  1832  and  '39,  occupying  the  whole  of  one  lung,  four  termi- 
nated fatally. 

The  phenomena  furnished  by  auscultation  and  percussion  should 
not  enter  as  elements  in  the  prognosis,  except  they  be  in  proportion 
to  the  general  symptoms,  for  they  can  lead  us  to  know  only  the 
superficial  extent  of  the  pneumonia,  and  not  the  actual  amount  of 
space  it  occupies.  Severe  general  symptoms  often  exist  with 
limited  stethoscopic  phenomena,  and  after  death  a  large  portion 
of  the  centre  of  the  lung  will  be  found  implicated.  On  the  other 
hand,  very  extended  stethoscopic  phenomena  may  exist,  occupy- 
ing, perhaps,  nearly  the  whole  of  the  posterior  portion  of  the  lung, 
with  but  slight  fever  and  dyspnoea,  and  the  patient  recover,  show- 
ing that  only  the  external  surface  of  the  lung  was  implicated.] 

The  complication  of  pneumonia  with  other  diseases  generally 
increases  its  danger.  It  is  often  fatal  when  supervening  on  the 
different  forms  of  fevers,  on  gastro-enteritic,  bronchial,*  pericardial 
or  peritoneal  inflammations,  and  in  these  cases  it  is  very  apt  to 
be  latent.  Pleurisy  on  the  same  side  may  diminish  the  intensity 
of  the  pulmonary  inflammation,  but  if  it  attack  the  opposite  side, 
it  adds  to  the  oppression  and  danger.  Pneumonia  is  more  than 
usually  fatal  during  pregnancy  and  in  the  puerperal  state,  and  at 
the  extremes  of  age,  especially  in  weakly  infants,  in  cachectic  old 
people,  and  in  those  exhausted  by  habitual  excesses.  The  fatality 
is  much  greater  among  the  lower  classes  than  among  those  well 
and  regularly  fed  and  clothed.  Besides  the  preceding  circum- 
stances, the  general  health  and  vigour  of  the  subject,  the  severity 
of  the  chief  symptoms  which  indicate  the  state  of  the  vital  func- 
tions, especially  the  dyspnoea,  the  pulse,  the  expectoration,  and 
the  mental  faculties,  and  the  influence  of  the  remedial  measures 
which  have  been  employed,  all  must  be  taken  into  account  in 
estimating  the  prognosis  in  particular  cases. 

[Of  all  the  complications  of  pneumonia,  continued  delirium  is 
that  which  should  cause  most  fear.  Idiosyncrasy  should,  how- 
ever, be  taken  into  account,  for  some  persons,  whenever  sick, 
suffer  from  delirium. 

[*  Bronchitis,  unless  intense  and  very  extensive,  does  not  aggravate  the  prog- 
nosis in  pneumonia.] 
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Pneumonia,  consecutive  to  a  general  disease,  attended  with  pri- 
mitive or  secondary  alterations  of  the  blood,  as  in  typhus,  the 
exanthemata,  phlebitis,  glanders,  Bright's  disease,  &c.,  at  all  ages, 
is  most  generally  mortal.  In  nine  cases  of  pneumonia  compli- 
cating measles,  six  died ;  and  in  four  complicating  small-pox,  all 
died.  In  scarlet  fever  epidemics,  and  especially  in  the  consecu- 
tive anasarca,  intercurrent  pneumonia  is  always  mortal.  Pneumo- 
nia occurring  in  persons  suffering  from  cancer,  is  mortal.  Pneu- 
monia attacking  phthisical  patients  who  have  still  some  strength 
and  flesh,  or  who  are  not  in  the  last  stage  of  the  disorder,  gene- 
rally ends  happily,  nor  does  it,  in  the  majority  of  cases,-  cause 
softening  of  the  tubercular  matter. 

The  influence  of  early  or  tardy  treatment  on  the  prognosis  of 
pneumonia  is  best  shown  by  the  following  table  of  Dr.  Grisolle  : 

The  mortality  among  patients  admitted  the  first  3  days  Trj 

4th  "      i 
5th  «      1. 
6th  " 
7th  « 
8th  « 
9th  «      A 
10th  "      A 

Delay  here  is  numerically  demonstrated  to  be  death.  This 
results  not  so  much  from  the  mere  absence  of  all  active  treatment, 
as  from  the  baneful  anti-hygienic  conditions  to  which  such  patients 
are  commonly  exposed. 

Pneumonia  following  wounds  of  the  chest  is  probably  less 
dangerous  than  any  other.  Vidal  de  Cassis  says,  that  it  nearly 
always  terminates  favourably,  and  the  observations  of  Grisolle, 
though  not  numerous,  confirm  this  opinion. 

The  prevailing  medical  constitution  influences  the  prognosis  in 
pneumonia,  as  in  all  other  diseases.  Some  years  it  is  very  be- 
nignant, and  yields  readily,  whilst  at  other  periods,  it  resists  the 
most  energetic  means.  When  it  is  epidemic,  it  is  more  severe  ; 
this  is  owing  to  the  pulmonic  inflammation  under  such  circum- 
stances being  connected  with  a  general  condition,  of  which  the 
pneumonia  is  a  mere  element. 

From  puberty  to  twenty,  it  presents  characters  of  great  benig- 
nity. Of  fifty-nine  cases  from  fifteen  to  twenty,  observed  at  the 
Hotel  Dieu,  from  1832  to  1842,  death  occurred  only  in  two,  and 
those  were  patients  debilitated  by  previous  diseases.  After  twenty 
it  becomes  dangerous  in  proportion  to  the  age  ;  whilst  not  more 
than  one  in  thirty  die  who  are  under  twenty,  the  mean  mortality 
between  twenty  and  forty,  is  one  in  eight;  one  in  five  between 
forty  and  sixty ;  and  one  in  two,  after  sixty. 

Sex  is  also  an  important  element  in  the  diagnosis ;  the  mortality 
in  females  is  from  one-third  to  one-half  as  much  as  in  men. 

Pregnancy  is  one  of  the  most  unfavourable  conditions  for  the 
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issue  of  a  pneumonia.  Of  fifteen  pregnant  women,  eleven  died, 
although  apparently  in  excellent  previous  health.  Its  gravity  is 
greater  if  it  occur  before  the  seventh  month.  Of  ten  who  were 
between  the  third  and  sixth  months,  nine  died ;  of  five  over 
seven  months,  three  died.  It  is  also  often  fatal  to  the  foetus. 

The  existence  of  anterior  attacks  of  pneuonia  exercises  also 
a  very  unfavourable  influence. 

CAUSES. — Pneumonia  is  one  of  the  most  frequent  of  all  dis- 
eases ;  it  attacks  all  ages,  from  the  foetus  in  utero  to  extreme  old 
age.  It  is  rarely  primitive  under  five  years  of  age ;  it  would  seem 
to  acquire  its  maximum  between  twenty  and  thirty,  it  is  frequent 
from  puberty  to  fifty,  then  diminishes  to  sixty,  and  becomes  the 
most  common  and  mortal  of  all  the  diseases  of  old  age.  It  attacks 
more  males  than  females.  Of  ninety  cases  admitted  into  the 
clinical  wards  of  the  Hotel  Dieu  from  1823  to  1827  there  were 
seventy- three  men,  and  twenty-four  women,  although  the  number 
of  beds  was  the  same  for  both  sexes.  Of  one  hundred  and 
twenty-five  admitted  in  1838  and  1839,  there  were  of  one  hun- 
dred and  twenty-five  patients,  seventy-five  men,  and  twenty-nine 
women,  though  there  were  more  female  beds.  This  predomi- 
nance is  probably  due  to  the  different  hygienic  conditions  of  the 
two  sexes — women  of  the  working  classes,  following  sedentary 
occupations,  whilst  the  men  are  more  exposed  to  the  vicissitudes 
of  climate.  The  influence  of  sex  is  then  not  real  but  apparent. 
At  Buhl,  in  the  Grand  Duchy  of  Baden,  where  the  women  share 
the  labours  of  the  men,  pneumonia  attacks  both  sexes  equally ; 
the  same  has  been  found  true  in  other  localities.  In  the  prison 
at  Rennes,  the  same  fact  was  observed  by  Toulemouche.  Chil- 
dren of  both  sexes  are  attacked  in  the  same  proportion. 

It  was  supposed  that  humpbacks  were  very  liable  to  pneumonia ; 
this  opinion  seems  to  be  not  founded,  primary  pneumonia  being, 
on  the  contrary,  a  rare  disorder  amongst  them. 

A  previous  pneumonia  predisposes  to  subsequent  attacks,  and 
these,  moreover  show  a  preference  for  the  lung  previously  attacked. 
Some  persons  seem  peculiarly  liable  to  relapses.  Chomel  attended 

.an  individual  that  had  had  it  ten  times  ;  J.  Frank,  one  who  had 
eleven  pneumonias ;  and  Dr.  Rush  a  German,  who  had  had  twenty- 
eight  consecutive  attacks. 

Those  professions  which  demand  great  muscular  exertion  in  the 
open  air,  and  require  exposure  to  sudden  changes  of  temperature, 
are  those  which  chiefly  predispose  to  pneumonia.] 

It  is  well  worthy  of  remark,  that  bronchitis  and  pleurisy  affect 
vessels  which  freely  communicate  with  those  of  the  parenchyma : 
but  although  they  do  occasionally  extend  to  the  latter  vessels,  and 
thus  excite  peripneumonic  inflammation,  yet  they  are  generally 
quite  distinct  from  it  both  in  their  present  course  and  in  their 
19 
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ulterior  effects,  and  require  a  distinction  in  treatment  which  should 
be  borne  in  mind.  We  find  an  explanation  of  this  difference  in 
the  peculiar  character  and  importance  of  the  pulmonary  blood- 
vessels ;  in  their  great  number  and  capacity  ;  in  the  large  propor- 
tion which  they  bear  to  the  other  solids  of  the  lung;  and  in  their 
great  liability  to  congestive  distension.  This  extensive  and  im- 
portant plexus  of  vessels,  through  which  the  whole  blood  of  the 
body  passes,  is,  as  we  have  before  seen,  peculiarly  liable  to  dis- 
tension from  any  cause  which  may  disorder  the  function  of  the 
heart  or  lungs.  Thus  all  those  causes  which  tend  to  induce 
asphyxia,  produce  also  that  congestion  of  the  pulmonary  vessels 
which,  added  to  irritative  reaction,  may  constitute  inflammation. 
Thus  we  see  that  various  causes  which  disturb  greatly  the  balance 
of  the  circulation,  particularly  by  deranging  the  passage  of  the 
blood  through  the  lungs,  may  become  causes  of  pneumonic  inflam- 
mation. Of  these  the  most  remarkable  are,  long-continued  ex- 
posure to  cold,  asphyxiating  poisons,  congestive  fevers,  violent 
exertion,  diseases  of  the  heart,  bronchitis,  asthma,  wounds,  tuber- 
cles, and  foreign  bodies  in  the  lungs,  and  the  moribund  state. 
Pneumonia  is  so  frequently  complicated  with  hooping-cough, 
measles,  and  small-pox  in  children,  that  it  forms  one  of  the  chief 
sources  of  the  danger  in  these  diseases.  The  same  remark  applies 
to  many  forms  of  continued  fever  in  adults.  In  common  with 
other  inflammations,  it  may  be  occasioned  by  the  suppression  of 
habitual  discharges.  The  inflammations  of  gout,  rheumatism, 
and  cutaneous  diseases,  are  rarely  transferred  to  the  lungs.  Cold 
is  unquestionably  the  most  common  cause  ;  this  is  especially  shown 
by  its  prevailing  almost  exclusively  in  the  cold  season,  and  chiefly 
in  March  and  April,  during  the  continuance  of  cold  winds.  The 
epidemic  occurrence  of  the  disease  has  been  repeatedly  noticed. 
Laennec  conjectures  that  the  epidemic  cause  is  often  not  merely 
change  of  temperature  but  deleterious  miasms  in  the  air,  which 
exert  a  specific  operation  on  the  lung,  as  the  poisons  of  the  rattle- 
snake and  of  some  fungi  are  said  to  do.  Huxham  observed  that, 
during  an  epidemic,  bronchitis  prevailed  in  low,  damp  places,  and 
pneumonia  and  pleurisy  on  more  elevated  situations.  Although 
met  with  chiefly  in  cold  countries,  milder  climates  are  not  free ; 
it  occurs  to  a  great  extent  in  the  south  of  France  and  Italy, 
where,  however,  the  winds  cause  great  and  sudden  changes  of 
temperature.  Its  frequent  occurrence  in  the  neighbourhood  of 
Vesuvius  may,  perhaps,  be  attributed  to  the  noxious  exhalations 
which  prevail  there. 

[Contusions  of  the  thorax, — especially  where  the  ribs  have  been 
fractured  at  the  same  time,  and  a  broken  fragment  projects  into  the 
thorax,  and  irritates  the  lung, — will  produce  pneumonia.  Some- 
times pneumonia  occurs  suddenly  in  persons  who  have  attempted 
to  lift  a  heavy  weight  beyond  their  strength.  Penetrating  wounds 
of  the  chest,  particularly  those  by  fire-arms,  readily  induce  pneu- 
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monia.  Foreign  bodies  in  the  bronchi  are  followed  by  pneumonia 
almost  invariably,  if  they  remain  any  length  of  time  in  the  air- 
tubes. 

The  influence  of  sudden  chill  whilst  the  body  is  heated,  in  the 
production  of  pneumonia  would  appear,  from  the  researches  of 
Chomel,  Grisolle,  and  Earth,  to  be  much  less  general  than  was 
supposed,  although  its  effect  is  undoubted.  Dr.  Grisolle  found 
that  of  two  hundred  and  five  patients  submitted  to  very  close 
examinations,  forty-nine  only  distinctly  could  refer  their  pneumo- 
nia to  the  sudden  accession  of  chill.  These  results,  coupled  with 
those  of  the  two  other  accurate  observers  just  named,  show  the 
real  influence  of  cold. 

Cases.  Seizure  preceded  by 

sudden  chill. 

Chomel,          79  -  -  14 

Earth,  125      -  -  -  38 

Grisolle,        205  49 

Total,    409  101] 

TREATMENT. — The  indications  of  treatment  in  pneumonia  vary 
according  to  its  stages.  In  the  first  stage,  the  chief  object  is  to 
remove  the  inflammatory  irritation  and  congestion  from  the  pul- 
monary vessels  ;  in  the  second  there  is  another  indication,  to 
p'romote  the  removal  of  the  insterstitial  effusion,  the  product  of 
the  inflammation  ;  even  in  this  stage,  when  the  strength  fails,  and 
more  particularly  in  the  third  stage,  it  is  necessary  as  far  as 
possible  to  support  the  functions  which  are  oppressed  by  the 
extent  of  the  organic  lesion  induced.  Particular  symptoms  may 
also  give  occasion  to  other  indications  in  every  stage.  We 
shall  shortly  notice  the  principles  which  may  guide  us  in  the  use 
of  remedies  to  fulfil  these  several  indications,  and  then  advert  to 
the  application  of  the  treatment  in  the  different  forms  and  compli- 
cations of  the  disease. 

TREATMENT  OF  THE  FIRST  STAGE. — Distension  of  the  great  pul- 
monary plexus  of  blood-vessels  being  the  first  condition  of  pneu- 
monia, from  whatever  cause  it  may  proceed,  we  may  hope,  in  the 
early  stage  of  the  disease,  to  relieve  it  by  blood-letting,  as  well  as 
to  prevent  the  process  of  reaction  which  renders  it  essentially 
inflammatory  ;  and  in  some  instances,  where  the  local  signs  an- 
nounce the  presence  of  the  disease  in  its  first  stage,  and  the 
general  symptoms  prove  it  to  be  of  a  sthenic  character,  the  free 
loss  of  blood  by  one  venesection  will  arrest  the  progress  of  the 
disease.  But  when  the  vessels  have  been  so  long  distended,  and 
become  the  seat  of  fixed  irritation  so  much  that  the  mere  removal 
of  pressure  from  the  sanguiferous  system  at  large  will  not  enable 
them  to  recover  their  usual  size,  a  single  blood-letting  may  not 
be  sufficient;  it  must  be  repeated  as  often  as  the  strength  will 
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bear  it,  and  other  remedies  must  be  used,  which  also  have  the 
power  to  counteract  the  inflammatory  irritation.  Of  these  the 
most  important  are  tartarized  antimony  and  mercury.  M.  Louis 
has  inferred  from  an  application  of  numerical  calculation  to 
certain  cases  of  pneumonia,  that  early  blood-letting  never  arrests 
the  disease,  and  that  it  only  shortens  its  duration  by  four  or  five 
days.  It  is  clear,  however,  that  many  of  the  cases,  classed  by 
Louis  as  pneumonia,  were  instances  of  the  asthenic  or  typhoid 
disease ;  an  affection  certainly  in  treatment,  if  not  in  pathology, 
differing  widely  from  sthenic  or  acute  pneumonia.  We  suspect 
also  that  a  great  prevalence  of  similar  cases,  and  the  absence  of 
the  fully  sthenic  character  among  the  pneumonic  patients  of  the 
Meath  Hospital,  have  led  Dr.  Stokes  to  conclude  that  one,  or  at 
most  two  bleedings  will  be  sufficient,  and  that  local  blood-letting 
is  the  principal  remedy.  [In  this  country  one  or  two  large  bleed- 
ings from  the  arm  are  usually  sufficient ;  but  in  most  cases  they 
should  be  followed  up  by  free  cupping  or  the  application  of 
leeches.] 

The  utility  of  tartarized  antimony  in  emetic  and  nauseating 
doses  in  pectoral  inflammations  had  long  been  recognized,  but  its 
power  of  subduing  acute  inflammation,  independent  of  its  emetic, 
nauseating,  or  diaphoretic  effects,  was  first  pointed  out  by  Dr. 
Marryatt  of  Bristol,  and  further  developed  by  Rasori  of  Genoa. 
Its  peculiar  efficacy  in  pneumonia  was  especially  shown  by  Laen- 
nec,  who  considered  its  value  to  be  above  that  of  blood-letting. 
Chiefly  to  the  efficacy  of  this  remedy  he  ascribes  the  uncommonly 
small  mortality  of  only  two  in  fifty-seven  cases  which  he  states  to 
have  been  the  result  of  his  practice  of  late  years.  He  gave  the 
medicine  in  doses  of  from  one  to  two  and  a  half  grains  in  three 
ounces  of  sweetened  weak  infusion  of  orange-leaf,  withholding 
the  medicine  after  the  sixth  dose,  or  preserving  it  according  to  the 
severity  of  the  symptoms.  This  remedy  has  now  been  success- 
fully employed  by  many  practitioners  at  home  and  abroad,  and  its 
efficacy  seems  pretty  well  established,  but  not  to  the  degree  claimed 
by  Laennec.  In  this  country  it  is  considered  as  subsidiary  to 
blood-letting ;  and  it  has  not  been  found  useful  to  give  the  large 
doses  which  Laennec  sometimes  employed.  From  half  a  grain 
to  two  grains  in  an  ounce  and  a  half  of  some  agreeably  flavoured 
liquid,  may  be  given  every  second,  third,  or  fourth  hour,  accord- 
ing to  the  severity  of  the  case.  The  first  dose  commonly  causes 
vomiting,  but  this  generally  ceases  after  the  second  or  third,  and 
if  it  should  not,  two  or  three  drops  of  the  diluted  hydrocyanic  acid 
will  generally  stop  it.  If  it  causes  purging,  it  may  be  useful  to 
combine  a  small  quantity  of  opium  with  the  antimony.  The 
mode  in  which  tartar-emetic  acts  is  not  well  understood.  Its  anti- 
phlogistic power  does  not  essentially  depend  on  its  nauseating, 
emetic,  purgative,  or  diaphoretic  effects ;  for  although  these  are 
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occasionally  induced  by  it,  yet  it  is  as  often  quite  as  successful 
where  none  of  these  effects  has  been  produced.  It  appears  to  be 
directly  antiphlogistic  by  a  specific  action  on  the  inflamed  vessels ; 
this,  although  not  an  explanation,  is  as  intelligible  as  the  specific 
action  of  remedies  on  the  vessels  of  the  intestinal  canal,  the  liver, 
or  the  kidneys.  Some  pathologists,  particularly  the  followers  of 
Broussais,  suppose  tartar-emetic  to  act  as  a  kind  of  internal  blister, 
inflaming  and  causing  pustules  on  the  gastric  mucous  membrane ; 
and  Andral  cites  two  or  three  cases  in  which  such  a  condition 
was  found  after  death.  But  these  are  rare  instances  ;  and  among 
very  many  in  which  we  have  seen  it  used,  we  have  never  met 
with  any  in  which,  with  due  discretion  in  its  administration,  any 
symptoms  of  permanent  gastric  irritation  have  resulted  from  its 
use.  In  the  wards  of  Laennec  we  have  seen  patients  taking 
twenty  grains  daily,  not  only  without  experiencing  sickness,  pain, 
or  diarrhoea,  but  even  without  losing  either  appetite  for  food  or 
the  power  to  digest  it.  Such  a  quantity  is,  however,  by  no  means 
necessary ;  we  have  never  found  it  useful  to  exceed  ten  or  twelve 
grains  in  the  day,  and  a  smaller  quantity  often  suffices.  After 

[22.  R.— Ant.  et  Potass.  Tart.,  gr.  xij. 

Syr.  Acaciae,  fgj. 

Aquae  Cinnam.,  f  5vi. 
M. 
Sig. — A  tablespoonful  every  two  hours.] 

blood-letting  judiciously  employed,  this  remedy  has  appeared  to 
us  the  best  for  reducing  the  inflammation  in  its  first  stage,  if  pro- 
perly administered  :  it  will  often  prevent  the  necessity  of  further 
loss  of  blood ;  but  as  Drs.  Graves  and  Stokes  remark,  its  use  must 
be  continued  for  some  time  after  the  apparent  amelioration  of  the 
general  symptoms  ;  and  it  must  not  supersede  further  bleeding 
should  the  symptoms  indicate  the  propriety  of  this  measure. 

The  exhibition  of  mercury  and  opium  as  a  remedy  in  inflamma- 
tions was  first  practised  in  this  country  by  Dr.  Hamilton  of  Lyme 
Regis:  it  is  now  very  generally  employed  as  an  antiphlogistic, 
after  and  together  with  blood-letting.  The  efficacy  of  mercury 
depends  in  great  measure  on  its  being  given  to  such  an  extent  as 
to  affect  the  gums ;  but  its  beneficial  operation  is  often  apparent 
before  this  effect  is  produced,  and  in  some  instances,  as  in  chil- 
dren, without  its  occurring  at  all.  But  there  is  seldom  that,  speedy 
improvement,  which  is  often  apparent  after  the  first  doses  of  tar- 
tar-emetic :  the  operation  of  mercury  is  more  gradual,  and  as  might 
be  expected,  when  once  the  system  is  under  its  influence,  the 
effect  is  more  permanent.  It  is  therefore  more  adapted  to  the  less 
active  forms  of  the  disease  and  to  the  second  stage.  Calomel  is 
the  form  of  mercury  generally  preferred  in  acute  inflammations ; 
and  as  its  purgative  effect  is  not  an  object,  it  is  necessary  to  com- 
bine it  with  opium,  except  the  first  dose,  with  which  it  may  be 
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useful  to  clear  the  intestinal  canal.  With  this  view,  from  five  to 
twenty  grains  of  calomel  may  be  given  alone  after  the  first  bleed- 
ing :  and  subsequent  doses  of  from  five  to  twelve  grains  with  a 
grain  or  a  grain  and  a  half  of  opium,  and  the  same  of  ipecacuanha 
three  or  four  times  in  the  day  until  the  gums  be  affected,  will 
generally  be  found  suitable  for  the  more  sthenic  cases.  Smaller 

_^  [23.  B. — Hydrarg.  chlor.  mit.,  gr.  xij. 

Pulv.  Ipecac. 
Pulv.  Opii,  aa  gr.  iij. 
M. — Div.  in  pil.  vj. 
Sig. — One  every  three  hours. 

Or, 

24.  K. — Hydrarg.  chlor.  mit.,  gr.  xij. 
Kermes  Mineral,  gr.  ij. 
Potass.  Nitrat.,  $]. 
M. — Div.  in  pulv.  xij. 
Sig. — One  every  two  hours.] 

doses  more  frequently  repeated  answer  better  in  less  acute  cases, 
and  those  with  more  semblance  of  continued  fever.  Where  there 
is  a  tendency  to  diarrhoea,  the  hydrarg.  c.  creta,  in  larger  doses, 
may  be  substituted  for  calomel.  In  apportioning  the  doses  of 
mercury  and  opium,  we  must  be  guided  by  the  features  of  the  in- 
dividual case.  The  opium  acts  as  an  anodyne  in  allaying  the  pain 
and  cough,  and  as  a  sedative  in  quieting  that  nervous  irritation 
which  often  follows  free  blood-letting  and  the  use  of  mercury, 
whilst  the  injurious  stimulant  and  astringent  effect  of  opium  is 
counteracted  by  the  mercury  and  previous  blood-letting.  But  the 
chief  action  of  the  mercury  appears  to  be  of  that  specific  kind 
which  enables  it  to  remove  the  product  effused  by  inflammation, 
as  we  see  visibly  illustrated  in  the  case  of  iritis. 

It  may  be  supposed  that  in  an  inflammation  so  deep-seated  as 
pneumonia,  local  blood-letting  is  of  but  inferior  efficacy,  and  is 
useful  only  as  an  aid  to  venesection,  when  from  the  local  pain 
there  seems  to  be  an  inflammation  of  the  pleura  :  or,  after  general 
bleeding  has  been  carried  to  a  full  extent,  a  decided  impression 
on  the  symptoms  may  be  kept  up  by  local  bleeding  together  with 
tartar-emetic  or  mercury.  Counter-irritation  in  the  early  stage, 
during  the  prevalence  of  fever,  causes  too  much  excitement,  but  it 
becomes  of  use  when  the  pulse  has  been  reduced ;  and  in  typhoid 
cases,  blisters  may  be  used  from  the  commencement.*  They  also 
much  promote  the  dispersion  of  the  congestion,  which  even  the 
first  stage  of  inflammation  leaves  in  the  lung.  Little  good  is  to 
be  anticipated  from  purgatives,  diuretics,  diaphoretics,  or  sedatives 
until  the  violence  of  the  inflammation  has  been  reduced  by  blood- 
letting; then  each  of  these  kinds  of  remedies  may  be  indicated  by 
the  symptoms.  The  same  observation  will  also  apply  to  expecto- 
rants in  all  but  the  slighter  cases,  in  which  there  is  obviously  a 

[*  Dr.  Grisolle  has  rendered  it  a  matter  of  demonstration  that  blisters  do  not 
lessen  the  duration  of  the  disease.] 
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natural  tendency  to  relief  by  expectoration :  in  such  instances,  the 
decoction  of  senega  with  tincture  of  squills  and  solution  of  acetate 
of  ammonia,  or  an  alkali,  may  considerably  promote  this  discharge. 

TREATMENT  OF  THE  SECOND  STAGE. — When  the  physical  signs 
announce  that  the  lung  has  already  become  extensively  consoli- 
dated, with  little  remains  of  crepitation,  the  treatment  must  be 
conducted  on  a  different  principle  from  that  of  the  first  stage. 
Solid  matter  is  already  effused,  and  no  amount  of  blood-letting  or 
other  means  of  depressing  the  circulation  can  remove  this.  Their 
utility  is,  therefore,  much  more  limited,  and  is  chiefly  confined  to 
the  removal  of  any  increase  of  irritation  or  congestion,  or  to  reduce 
the  bulk  of  the  blood  to  the  capacity  of  the  abridged  state  of  the 
respiratory  organs.  The  most  powerful  remedies  are  those  which 
modify  the  action  of  the  diseased  vessels,  and  promote  the  absorp- 
tion and  elimination  of  the  effused  matter.  Mercury  is  the  most 
efficacious  of  these,  and  calomel  the  most  convenient  form.  Its 
combination  with  opium  assists  its  effect,  and  tends  to  allay  the 
pain  and  cough  which  may  be  present,  as  well  as  the  nervous 
irritation  which  is  very  apt  to  occur  after  depletion  has  been  car- 
ried to  a  full  extent. 

As  the  consolidated  state  of  the  lung  often  remains  for  a  long 
time,  even  after  the  inflammatory  action  has  been  subdued,  a  great 
variety  of  remedies,  according  to  the  state  of  the  general  symp- 
toms, may  become  necessary  in  this  stage.  Thus,  besides  the 
antiphlogistic  means  before  mentioned,  some  of  which  must  be 
used  as  long  as  crepitation  is  heard  in  any  part  of  the  lung,  more 
aid  may  now  be  derived  from  external  counter-irritation  by  blis- 
ters or  tartar-emetic,  and  from  expectorant  mixtures  containing  an 
alkali.  According  to  the  state  of  the  pulse,  heat  of  skin,  cough, 
pain,  &c.,  these  mixtures  may  be  saline,  with  digitalis,  squill,  and 
liquor  potassae,  or  in  a  less  sthenic  state,  decoction  of  senega,  cam- 
phor, squill,  &c.,  with  acetate,  muriate,  or  even  carbonate  of 
ammonia.  [In  such  cases,  too,  where  the  strength  is  to  be  sup- 
ported and  expectoration  promoted,  the  following  formula  is  often 
very  effectual : 

[25.  R. — Rad.  Sanguinar.  Canad.,  jjij. 
Rad.  Polyg  Senegae,  giv. 
Aq.  Buliient.  Oj. 
M.— Ft.  Inf. 

Sig. — To  be  taken  in  divided  doses  in  the  course  of  24  or  48  hours,  as  the 
stomach  will  allow.] 

We  have  found  these  alkaline  salines  exert  considerable  in- 
fluence in  promoting  expectoration  and  in  dispersing  the  solid 
recent  product  of  inflammation  in  the  lung.  If  such  measures 
with  external  counter-irritation  be  neglected  because  the  general 
symptoms  are  relieved,  there  is  great  risk  that  the  hepatized  por- 
ions  of  lung  may  become  the  seat  of  chronic  disease,  or  that  acute 
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inflammation  may  be  re-excited  around  it,  and  there  is  more  dan- 
ger of  these  evil  consequences  in  scrofulous  constitutions  and 
where  the  inflammation  has  been  of  less  acute  character.  When 
the  fever  has  entirely  subsided,  and  the  symptoms  of  local  irrita- 
tation  are  inconsiderable,  although  the  physical  signs  show  that  a 
portion  of  the  lung  remains  consolidated,  a  combination  of  liquor 
potassae  and  hydriodate  of  potash  with  decoction  of  senega  or  sar- 
saparilla  will  sometimes  assist  to  restore  the  healthy  state  of  the 
lung. 

TREATMENT  OF  THE  THIRD  STAGE. — When,  from  the  superven- 
tion of  rigors,  cold  sweats,  feeble,  very  rapid,  or  irregular  pulse, 
or  other  signs  of  prostration,  it  is  probable  that  suppuration  has 
commenced  in  the  lung,  the  utility  of  antiphlogistics  wholly  ceases, 
and  if  any  thing  may  be  yet  done  by  medicine,  which  can  rarely 
be  hoped,  it  is  by  remedies  of  a  stimulant  kind,  especially  those 
which  may  tend  to  assist  the  respiratory  forces  to  expectorate  the 
matter  which  accumulates  in  the  tubes ;  such  as  carbonate  of 
ammonia,  tincture  of  lobelia,  ether  and  camphor,  in  decoction  of 
senega,  or  wine,  or  hot  spirits  and  water.  Nor  are  such  remedies 
to  be  restricted  to  the  third  stage ;  they  may  be  indicated  when- 
ever the  vital  powers  fail,  and  when  the  sthenic  character  of  in- 
flammation has  entirely  ceded  to  its  ulterior  and  opposite  result — 
depression  from  incapacity  of  the  disabled  organ.  Under  all  such 
circumstances,  the  general  symptoms  are  better  guides  to  practice 
than  the  physical  signs,  for  the  whole  frame  then  suffers  as  well  as 
the  function  of  the  lung,  and  requires  more  immediate  attention. 

When,  from  the  fetid  odour  of  the  breath  and  expectoration,  it 
is  probable  that  a  portion  of  the  lung  has  lost  its  vitality,  the  treat- 
ment must  still  be  guided  by  the  general  symptoms.  If  these 
betoken  the  persistence  of  active  inflammation,  the  gangrene  is 
probably  circumscribed,  and  antiphlogistic  remedies  must  still  be 
used ;  but  if  they  have  given  way  to  adynamic  symptoms,  the  use 
of  stimulants  is  indicated  even  more  imperatively  than  in  the  sup- 
purative  stage.  Dr.  Stokes  gave  the  chloride  of  lime,  combined 
with  opium,  in  a  case  of  gangrene  of  the  lung,  with  a  temporary 
effect  of  removing  the  fcetor  of  the  breath  and  sputa,  and  of 
greatly  improving  the  constitutional  symptoms.  We  have  used 
the  nitro-muriatic  acid  with  the  same  view,  to  counteract  the 
septic  influence  of  the  putrescent  matter  in  the  system,  and  appa- 
rently with  good  effect.  In  one  instance  the  patient  recovered, 
although  the  physical  signs  had  showed  the  existence  of  a  large 
cavity  in  the  posterior  lobe  of  the  right  lung  with  great  foetor  of  the 
breath  and  expectoration.  Laennec  recommends  bark  or  sulphate 
of  quinine  in  large  doses  in  gangrene  of  the  lung,  even  when 
accompanied  by  extensive  hepatization. 

We  now  proceed  to  point  out  the  application  of  the  treatment 
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to  particular  cases.  Where  the  disease  is  at  all  severe,  the  treat- 
ment with  tartar-emetic  or  with  calomel  and  opium  should  be 
commenced  immediately  after  the  first  bleeding,  and  continued 
uninterruptedly  until  an  impression  is  produced  on  the  disease. 
It  is  not  safe,  however,  with  either  of  these  remedies  to  lay  aside 
blood-letting :  if  obvious  relief  do  not  ensue  in  the  course  of  five 
or  six  hours  after  the  first  full  bleeding,  this  measure  must  be 
repeated  either  generally  or  locally,  as  the  strength  may  bear  it, 
and  again  on  the  next  day,  if  necessary. 

In  the  more  acute  cases,  uncomplicated  with  gastric  disease, 
we  have  found  advantage  from  combining  the  mercurial  with  the 
antimonial  treatment,  by  giving  a  pill  containing  from  five  to  ten 
grains  of  calomel  with  from  a  half  to  one  and  a  half  grains  of 
opium  every  four,  six,  or  eight  hours,  and  in  the  intervals  the 
tartar-emetic  draught,  and  where  the  tolerance  is  soon  established, 
the  effect  of  this  combination  is  very  powerful.  If  the  bowels  be 
too  much  acted  on,  the  hydr.  c.  creta  in  double  quantity  may  be 
substituted  for  the  calomel.  "When  an  improvement  takes  place 
in  the  symptoms,  the  mercury  may  be  given  at  night  only,  or 
omitted  altogether,  and  the  case  left  to  tartar-emetic  and  whatever 
depletion  or  counter-irritation  may  be  required. 

If  the  attack  of  pneumonia  be  very  recent,  and  accompanied 
by  a  pleuritic  stitch  in  the  side,  or  catch  in  the  breathing,  a  full 
dose  of  opium,  after  a  large  bleeding,  as  recommended  by  the  late 
Dr.  Armstrong,  will  sometimes  succeed  in  cutting  short  the  dis- 
ease. This  plan  can  be  adopted  only  where  the  bleeding  has 
been  so  copious  as  to  produce  a  great  impression  on  the  heart's 
action,  almost  if  not  quite  amounting  to  syncope.  The  dose  of 
opium  should  be  large ;  two  or  three  grains  of  the  aqueous  extract, 
or,  if  the  pain  and  tendency  to  reaction  be  urgent,  from  thirty  to 
sixty  minims  of  the  liquor  opii  sedativus,  or  of  Squire's  tincture 
of  bi-meconate  of  morphia,  will  generally  succeed  best.  Even  in 
this  case  we  think  it  advisable  to  give  from  six  to  twelve  grains 
of  calomel  soon  after  the  opium :  it  does  not  interfere  with  the 
sedative  operation  of  the  latter,  and  by  preserving  the  balance  of 
the  secretions,  it  prevents  those  functional  derangements  which 
sometimes  follow  the  use  of  opium  even  in  this  way. 

If  the  disease  have  to  any  extent  passed  into  the  second  stage, 
and  even  if  the  first  have  lasted  twenty-four  hours,  there  can  be 
little  hope  of  subduing  it  by  opium ;  and  we  must  then  trust  to 
the  other  remedies.  Blisters  can  seldom  be  used  with  advantage 
until  all  fulness  and  hardness  of  the  pulse  and  heat  of  skin  have 
subsided ;  and  either  these  symptoms  or  the  continuance  of  a 
fixed  pain  would  counter-indicate  the  use  of  senega  and  other 
mild  tonics  and  expectorants,  which  are  otherwise  useful  in  the 
decline  of  the  inflammation. 

The  great  fatality  of  pneumonia  among   children  renders   it 
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necessary  that  its  treatment  should  be  directed  with  the  greatest 
promptitude  and  care.  This  fatality  does  not  arise  so  much  from 
the  course  of  the  inflammation,  as  this  is  less  rapid  than  in  adults, 
but  from  the  latency  of  the  local  symptoms,  and  the  tendency  of 
the  disease  in  a  disguised  form  to  pass  the  period  in  which  reme- 
dies are  most  effectual.  Hence  many  infantile  cases  of  pneumonia, 
particularly  among  the  lower  classes,  are  in  an  asthenic  state  before 
we  are  summoned  to  treat  them ;  the  depressing  influence  of  the 
injured  function  of  the  lungs  having  already  removed  the  sthenic 
character  of  the  disease.  This  shows  the  importance  of  physical 
examination  of  the  chest  in  all  the  febrile  affections  of  children, 
in  order  that  if  any  crepitant  rhonchus  be  discovered,  the  fit  reme- 
dies may  be  promptly  used.  In  this  early  stage  blood-letting  is 
very  efficacious ;  but  when  used  after  the  disease  has  lasted  for 
several  days,  it  sometimes  produces  convulsions  and  sinking 
without  relieving  the  breathing.  The  same  observation  applies 
to  tartar-emetic,  which,  if  used  together  with  blood-letting  soon 
after  the  commencement,  will  seldom  fail  to  subdue  infantile 
pneumonia  uncomplicated  with  tubercle.  Mercury  acts  in  chil- 
dren more  on  the  bowels  than  on  the  gums,  causing  green  fecu- 
lent evacuations:  it  is  of  great  efficacy,  and  our  chief  remedy 
when  blood-letting  is  no  longer  borne.  In  children  there  is  little 
risk  of  arresting  the  expectoration  by  purgatives :  it  would  seem 
that  as  it  is  a  less  natural  process  in  early  life,  expectoration  is  of 
less  consequence  than  in  the  adult.  Counter-irritation,  with  mild 
tartar-emetic  ointment  or  solution  is  of  great  benefit  in  the  after 
stages  of  pulmonary  inflammation  in  children,  and  should  espe- 
cially be  persevered  in  when  there  is  any  sign  of  a  phthisical 
tendency. 

In  aged  persons,  the  disease  being  generally  of  an  adynamic  or 
typhoid  type,  is  often  intractable  in  consequence  of  the  great 
debility  which  accompanies  it.  Advanced  age  alone,  however, 
should  not  restrain  us  from  blood-letting  where  the  state  of  the 
breathing,  heat  of  skin,  and  the  pulse  seem  to  requires  it.  Frank 
bled  an  octogenarian  with  pneumonia  nine  times  with  a  good 
result.  Such  cases  are,  however,  exceptions ;  for  the  period  in 
which  blood-letting  is  useful  in  old  people  is  short,  and  often 
restricted  by  a  complication  with  humid  bronchitis.  Expectora- 
tion is  here  an  important  process,  and  may  sometimes  be  aided 
by  some  of  the  remedies  just  mentioned,  with  the  mercurial  or 
tartar-emetic  treatment  and  blisters  at  an  earlier  period  than 
usual. 

The  typhoid  form  of  pneumonia  requires  a  treatment  considera- 
bly modified.  Blood-letting  not  only  is  very  ill  borne,  but  it  ap- 
pears to  have  very  little  influence  on  the  disease.  There  seems 
to  be  in  the  pulmonary  vessels  a  loss  of  tension  or  tonicity,  and 
we  might  empty  the  great  blood-vessels,  and  stop  the  heart's  action 
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before  the  congestion  of  the  lungs  would  be  relieved  and  their 
vessels  enabled  to  contract.  Besides,  the  depressing  influence  of 
typhoid  diseases  renders  any  loss  of  blood  hazardous,  and  local 
depletion  is  the  utmost  that  can  be  attempted.  Considerable  ad- 
vantage may,  under  these  circumstances,  be  derived  from  dry  cup- 
ping on  the  chest ;  which,  for  the  time,  tends  more  effectually  than 
even  blood-letting  to  draw  the  fluids  from  the  congested  organs 
whilst  it  does  not  drain  the  blood  from  the  system.  Blisters  and 
sinapisms  also  may  give  relief  in  slight  cases,  but  their  effect  is 
limited,  where,  as  it  commonly  happens,  the  whole  posterior  part 
of  both  lungs  is  congested  with  blood,  which  is  itself  probably 
in  a  morbid  state.  The  principal  remedy  in  this  form  of  pneumo- 
nia (if  pneumonia  it  can  properly  be  called)  is  mercury,  which 
may  be  combined  with  opium  and  saline  medicines,  and,  in  case 
of  great  prevalence  of  the  adynamic  symptoms,  with  stimulants 
and  tonics,  such  as  wine,  ammonia,  and  bark.  Medicine  has  often 
very  little  power  in  these  cases  :  but  as  far  as  our  experience 
goes,  stimulants  judiciously  given  when  the  heart's  action,  as  ex- 
amined by  the  stethoscope,  is  feeble,  and  diminished  or  with- 
drawn as  soon  as  it  becomes  increased,  and  the  pulse  sharp  or 
hard,  have  appeared  to  relieve  the  pulmonary  affection  as  well  as 
to  support  the  strength.  Musk  is  highly  recommended  by  M. 
Recamier  in  typhoid  pneumonia :  he  gives  it  in  doses  of  from 
twenty-four  to  thirty  grains,  with  an  effect  which  he  almost  con- 
siders specific. 

It  may  be  questioned  whether  the  affection  called  intermittent 
peripneumony,  and  said  to  have  been  cured  by  bark,  is  really  an 
inflammation  ;  it  is  more  probable  that  it  consists  of  a  simple  con- 
gestion of  the  lung,  just  as  similar  congestions  are  more  familiarly 
known  to  take  place  in  the  spleen  and  liver,  and  which,  when 
recent,  give  way  to  bark  or  arsenic,  not  to  blood-letting.  We  have 
stated  that  typhoid  pneumonia,  and  that  attending  continued 
fevers,  are  more  properly  to  be  viewed  as  congestive  than  in- 
flammatory ;  at  the  same,  time  it  must  not  be  forgotten  that  con- 
gestion may,  by  a  process  of  reaction,  be  converted  into  acute 
inflammation  with  all  its  products,  and  otherwise,  unless  soon 
removed,  frequently  tends  to  produce  some  chronic  change  of 
structure. 

The  complication,  of  pneumonia  with  bronchitis  is  generally 
best  treated  by  moderate  blood-letting  followed  by  the  antimonial 
treatment.  Blisters  and  expectorant  mixtures  are  of  more  avail 
than  in  simple  pneumonia,  the  disease  often  terminating  by  free 
expectoration. 

In  pleuro-pneumonia  local  as  well  as  general  blood-letting 
should  be  practised  freely  ;  and  after  the  more  acute  stage  has 
subsided  under  the  influence  of  these  and  of  antimony,  if  the 
buzzing  bronchophony  and  dulness  on  percussion  still  continue, 
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the  side  should  be  blistered  repeatedly,  and  a  mild  course  of  mer- 
cury prescribed  to  promote  the  removal  of  the  fluid  and  the 
interstitial  lymph  which  might  lead  to  partial  obliteration  of  the 
tissue  of  the  lung. 

In  pneumonia  supervening  on  hooping-cough  and  influenza,  it 
is  sometimes  a  chief  indication  to  give  sedatives  to  allay  the 
cough,  which  appears  often  to  have  a  considerable  share  in  pro- 
ducing the  parenchymatous  inflammation  ;  with  this  view  the  seda- 
tives recommended  for  hooping-cough  should  be  combined  with 
the  usual  treatment. 

Where  an  inflammatory  state  of  the  mucous  or  serous  mem- 
branes of  the  alimentary  canal  accompanies  pneumonia,  it  is  of 
great  moment  that  in  the  treatment  these  complications  should 
be  considered,  as  they  may  render  some  of  the  ordinary  remedies 
injurious.  Leeches  followed  by  poultices  should  be  applied  to 
the  abdomen,  and  the  milder  forms  of  mercury  with  Dover's 
powder  exhibited,  assisted  by  laxative  enemata  or  very  gentle 
aperients. 

DIET  AND  REGIMEN. — In  ordinary  cases  of  pneumonia,  the  diet 
should  be  strictly  antiphlogistic,  and  during  the  early  stages,  con- 
fined to  thin  mucilaginous  or  farinaceous  liquids.  Even  these 
should  not  be  used  in  excess,  for  in  large  quantity  any  liquid  may 
first  distend  the  stomach  and  then  increase  the  mass  of  the  blood, 
and  in  both  ways  augment  the  dyspnoea.  In  those  addicted  to 
a  very  free  use  of  fermented  or  spirituous  liquors,  as  well  as  in 
typhoid  pneumonia  in  general,  it  is  sometimes  necessary  to  con- 
tinue a  certain  quantity  of  these  stimuli.  M.  Chomel  found  a 
considerable  diminution  in  the  great  mortality  of  such  cases,  on 
adopting  this  plan.  In  gangrene,  or  extensive  suppuration  indi- 
cated by  fcetor  and  copious  purulent  expectoration,  with  great  pros- 
tration of  strength,  it  also  becomes  necessary  to  give  beef  tea, 
animal  jellies,  and  wine  ;  but  great  circumspection  must  be  used 
to  withdraw  them  in  case  of  fresh  excitement.  It  is  equally 
necessary  to  be  very  cautious  with  regard  to  the  improvement  of 
the  patient's  diet  during  convalescence,  by  adopting  gradual  tran- 
sitions, and  by  properly  regulating  the  alvine  function. 

Pneumonic  patients  should  be  kept  in  an  airy  room,  without 
draught,  of  moderate  temperature  (about  60°).  It  is  of  considera- 
ble importance,  in  the  more  severe  cases,  to  raise  the  chest  above 
the  level  of  the  body  by  a  bed  chair :  this  facilitates  breathing  and 
expectoration,  and  prevents  the  too  free  gravitation  of  the  blood 
to  the  lungs.  In  prolonged  cases,  especially  those  of  a  typhoid 
kind,  it  is  also  proper  to  vary  the  posture  from  side  to  side,  and 
to  lying  on  the  face  when  the  patient  cannot  sit,  several  times  in 
the  day,  to  prevent  the  hypostatic  congestion.  This  is  recom- 
mended by  M.  Gerdy  and  Dr.  Stokes. 
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SECTION  II. 


CHRONIC  PNEUMONIA. 

As  we  shall  see,  with  regard  to  pleurisy,  so  also  in  pneumonia, 
the  inflammatory  action  may  not  entirely  cease  with  the  effusion 
of  lymph,  although  it  do  not  lead  to  the  third  or  suppurative 
stage.     When  acute  inflammation  is  extensive,  and  the  effusion 
of  lymph  is  not  removed  by  absorption,  the  disease  generally 
proves  fatal  before  there  is  time  for  further  change ;  but  in  circum- 
scribed peripneumonies,  or  in  small  parts  of  more  extensive  hepa- 
tization,  a  chronic  inflammation  sometimes  goes  on,  and  produces 
that  kind  of  tough  induration  which  is  the  general  result  of  chro- 
nic inflammation  in  a  parenchymatous  structure.  Thus  in  the  lungs 
of  those  who  have  suffered  from  long  and  repeated  attacks  of 
inflammation  of  the  chest,  even  where  there  are  no  tubercles,  we 
not  unfrequently  meet  with  portions  of  the  tissue  that  are  dense, 
almost  destitute  of  air  and  of  liquid,  tough,  and  sometimes  almost 
cartilaginous.     Their  colour  varies  from  a  dark  dingy  red  to  dif- 
ferent lighter  shades  of  reddish  brown  and  buff,  sometimes  ren- 
dered gray  by  a  mixture  of  the  black  pulmonary  matter.     Their 
aspect  also  is  varied,  like  that  of  acute  hepatization,  by  the  tissues 
that  are  chiefly  affected,  being  sometimes  granular  or  oolitic  (as 
Laennec  has  stated)  from  the  especial  thickening  of  individual 
vesicles ;  in  other  cases  streaked  or  veined,  from  the  hypertrophy 
of  the  interlobular  septa  and  cellular  tissue  around  the  large  ves- 
sels ;  in  others  more  uniform  and  of  a  darker  colour,  from  the 
pulmonary  plexus  of  vessels  being  the  chief  seat  of  the  alteration, 
and  the  colouring  matter  of  the  blood  entering  largely  into  the 
deposition.     In  this  last  variety,  the  cellular  tissue  between  the 
lobules  is  sometimes  thickened  to  the  amount  of  several  lines,  and 
is  of  a  light  drab  or  gray  colour,  like  that  of  miliary  granulations, 
and  like  them  has  almost  the  density  of  cartilage.    These  changes, 
which  thus  occur  as  the  sequel  of  acute  pneumonia,  are  also  fre- 
quently met  with  complicated  with  those  states  of  the  lung  which 
are  called  tuberculous ;  and  a  considerable  portion  of  the  consoli- 
dation that  is  met  with  in  phthisical  lungs  often  presents  the  same 
anatomical  characters  as  these  chronic  hepatizations  which  super- 
vene on  acute  pneumonia  imperfectly  subdued.     These  will  be 
further  noticed  under  PHTHISIS.     We  have  also  several  times  met 
with  these  chronic  consolidations  in  the  lungs  of  those  who  have 
long  suffered  from  extensive  organic  disease  of  the  heart,  where 
the  circulation  of  the  lungs  was  perpetually  impeded  by  the  struc- 
tural lesions  of  that  organ ;  it  is  probable  that  the  same  mechanical 
congestion  from  this  cause,  which  sometimes  leads  to  effusion  of 
blood  in  the  tissue,  constituting  pulmonary  apoplexy,  may,  if  long 
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continued,  terminate  in  effusion  of  lymph,  and  obliteration  and 
consolidation  of  the  pulmonary  texture.  This  condition  of  the 
lung  is  sometimes  coupled  with  an  irregular  dilatation  of  the  air- 
cells;  and,  on  examination  after  death,  the  organ  presents  a 
knobby  surface,  and  feels  nodulated,  where  the  consolidation 
occupies  lobules  or  parts.  There  seems  to  be  reason  for  ascribing 
also  to  a  minor  extent  of  chronic  inflammation  of  the  parenchyma, 
that  increased  density  and  rigidity  of  the  pulmonary  tissue,  with- 
out entire  consolidation,  which  are  often  found  in  the  lungs  of  those 
who  have  long  suffered  from  dyspnoea,  whether  from  bronchial  or 
cardiac  disease. 

[Induration  of,  the  lung,  with  more  or  less  complete  imper- 
meability of  its  tissue,  is  an  essential  character  of  chronic  pneu- 
monia. The  colour  of  the  exterior  portion  varies,  but  is  generally 
of  an  ashen-gray,  or  reddish,  or  black.  The  tissue  is  very  hard, 
dense  and  resisting;  it  sinks  immediately  on  being  placed  in 
water;  it  resists  on  being  cut  more  than  hepatized  tissue,  but 
does  not  grate  as  scirrhous  tissue.  Sometimes  the  cut  surface  is 
granulated  as  in  hepatization,  and  sometimes  is  perfectly  smooth, 
whether  cut  or  torn.  Grisolle  thinks  that  the  more  ancient  the 
disease,  the  less  marked  are  the  granulations.  However  advanced 
the  condition,  the  texture  of  the  organ  is  always  to  be  recognized 
in  the  diseased  portion,  showing  the  connection  of  the  disorder 
with  inflammation,  and  separating  it  from  organic  diseases  which 
destroy  the  tissue.  The  development  of  the  inter-lobular  cellular 
tissue  is  also  very  marked,  as  noticed  before.  The  tissue  in  chronic 
induration  is  drier  than  that  of  hepatization ;  a  little  reddish,  non- 
aerated  serosity  is  sometimes  pressed  out.  Sometimes  small  puru- 
lent collections  ^ire  found  disseminated  in  a  lung  with  chronic 
induration. 

Chronic  induration  of  the  lung  is  very  rarely  met  with.  Dr.  Gri- 
solle, in  eight  years,  saw  it  only  three  times  ;  and  Dr.  Chomel,  in 
sixteen  years,  during  which  time  he  opened  three  thousand  bodies, 
twice  only.  Those  authors,  who  speak  of  it  as  common,  have 
mistaken  other  lesions  for  it,  more  especially  chronic  pleurisies, 
and  tubercular  degeneration.] 

SYMPTOMS. — The  signs  of  chronic  pneumonia  are  those  of  cir- 
cumscribed consolidation  and  obstruction  of  the  pulmonary  tissue, 
which  continue  long  after  the  urgent  symptoms  of  the  acute  disease 
have  subsided.  The  dyspnoea  has  become  less  oppressive,  but  it  is 
still  felt  on  exertion ;  the  fever  has  been  reduced,  but  there  is  still 
some  quickness  of  pulse  and  heat  of  skin  towards  night ;  there  is 
still  some  cough;  and  although  there  may  be  improvement  in  the 
appearance  and  strength,  it  is  not  progressive,  the  patient  remain- 
ing with  his  organs  and  functions  abridged :  there  is  still  partial 
dulness  on  percussion,  with  some  bronchial  respiration  and  vocal 
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resonance  in  the  seat  of  the  late  inflammation.  If  in  this  state  the 
patient  neglect  the  means  which  may  most  conduce  to  the  resto- 
ration of  his  general  health,  as  well  as  to  the  removal  of  these 
remains  of  local  disease,  the  indurated  portions  of  lung  may  either 
prove  centres  of  fresh  inflammation,  or  they  may  themselves  spread, 
ulcerate  and  commence  the  career  of  phthisical  disease,  which  will 
sooner  or  later  destroy  life.  We  have  met  with  several  cases  of 
consumption  that  have  appeared  to  originate  in  this  way,  inde- 
pendently of  any  distinct  tuberculous  disease  or  diathesis ;  the 
individuals  having  been  in  excellent  health,  and  quite  free  from 
all  chest  complaints  before  the  attack  of  acute  inflammation,  which 
afterwards  degenerating  into  this  chronic  form,  laid  the  foundation 
of  a  consumption,  and  ultimately  proved  fatal.  It  is,  however, 
slower  and  less  intractable  in  its  progress  than  the  true  tubercu- 
lous consumption,  for  the  disease  is  more  local  than  constitutional ; 
and  if  circumstances  do  not  occasion  its  extension,  and  injure  the 
constitution  by  a  constant  and  increasing  inroad  on  the  functions 
of  respiration  and  circulation,  it  may  be  in  the  power  of  nature, 
aided  by  art,  to  effect  its  removal. 

[Simple  chronic  pneumonia  may  be  regarded  as  probably 
always  a  consequence  of  acute  pneumonia.  When  the  disease 
passes  from  the  acute  to  the  chronic  stage,  we  perceive  an  amend- 
ment in  the  acute  symptoms  ;  the  fever  diminishes  or  ceases  alto- 
gether ;  the  pain  in  the  side  disappears ;  the  sputa  lose  their  vis- 
cidity, and  the  reddish  or  yellow  colour ;  the  appetite  returns ; 
but  in  spite  of  this  amelioration,  the  flesh  and  strength  in  place  of 
returning,  diminish  more  and  more,  and  exploration  of  the  chest 
shows  a  portion  of  the  lung  more  or  less  impermeable  to  air ;  the 
sound  is  dull ;  and  bronchial  respiration,  with  bronchophony,  with 
or  without  the  sub-crepitant  rhonchus,  is  heard.  Some  of  the  re- 
sults of  exploration  are  purely  negative ;  the  ear  detects  neither 
the  respiratory  murmur,  nor  any  rhonchus ;  on  speaking  there  is 
not  vocal  resonance  ;  and  we  are  led  to  believe  that  there  was 
only  a  circumscribed  pleuritic  effusion  of  considerable  date.  The 
expectoration  is  white  and  more  or  less  opaque  than  in  bronchitis ; 
there  is  dyspnoea,  and  sometimes  a  feeling  of  oppression  in  the 
chest.  The  fever  at  the  commencement  is  not  continuous,  but  is 
so  subsequently,  with  material  exacerbations  and  sweats.  At  this 
stage  emaciation  is  rapid,  and  arrives  to  a  degree  that  we  see 
only  in  phthisis,  and  cancer  of  the  stomach. 

We  know  nothing,  or  next  to  nothing  of  chronic  pneumonia. 
Its  duration  is  from  two  to  three  months.  Its  termination  is  fatal, 
though  Chomel  asserts  that  it  usually  terminates  favourably,  on 
what  grounds  he  does  not  say. 

DIAGNOSIS. — It  can  be  confounded  only  with  chronic  bronchitis 
and  phthisis.  The  differential  diagnosis  is  indicated  in  the  follow- 
ing synopsis : 
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Chronic  Pneumonia  Chronic  Bronchitis 

Is  generally,  if  not  invariably,  conse-  Succeeds  to  acute  bronchitis,  or  has 

cutive  to  acute  pneumonia.  the  character  of  chronicity  ab  initio. 

More  or  less  dulness  over  a  portion  y0  duiness. 
of  the  chest. 

Bronchial  respiration;  bronchophony;  Sub-crepitant  rhonchus. 
or  absence  of  all  sound. 

Fevej-;    emaciation    and    loss    of  No  fever;  no  emaciation, 
strength. 

Chronic  Pneumonia  Phthisis 

Succeeds  to  acute  pneumonia.  Rarely,  if  ever,  consecutive  to  acute 

pneumonia. 

Antecedents;  no  haemoptysis;  slight 
emaciation  ;  no  night  sweats. 

Signs  of  auscultation  and  percussion         Signs  furnished  by  auscultation  and 
in  some  point  on  the  posterior  part  of     percussion,  under  the  clavicles, 
the  chest. 

The  prognosis  is  very  serious.] 

TREATMENT. — The  subject  of  the  treatment  of  chronic  pneu- 
monia will  be  resumed  in  connection  with  that  of  phthisis.  It 
may  suffice  for  the  present  to  add  that  for  those  cases  which  suc- 
ceed to  acute  disease,  the  most  effectual  treatment  consists  in  a 
mild  course  of  mercury  in  the  first  instance,  combined  with  exter- 
nal counter-irritation,  followed  by  a  course  of  hyriodate  of  potash 
and  sarsaparilla  or  some  similar  alterative,  with  a  mild  sea-air, 
regular  gentle  exercise,  and  a  well-regulated  diet. 


SECTION  III. 
[PNEUMONIA  OF  CHILDREN. 

PNEUMONIA  is  a  very  common  disease  in  children,  and  is  the 
cause  of  a  larger  number  of  deaths  in  childhood  than  any  other 
disease,  with  the  exception  of  the  exanthemata. — (West.) 

Under  five  years  of  age,  lobular  pneumonia  is  the  most  common 
in  children,  although  lobar  pneumonia  sometimes  occurs.  Lobu- 
lar pneumonia  occurs  frequently  as  a  secondary  affection  in  child- 
hood as  in  adults,  complicating  the  exanthemata,  hooping-cough, 
&c. — but  it  also  occurs  as  an  idiopathic  affection ;  by  many  writers, 
however,  it  is  considered  as  always  secondary,  resulting  from  the 
extension  of  the  bronchial  inflammation  to  the  substance  of  the 
lobules ;  and  the  condition  of  the  bronchi,  as  we  shall  see,  when 
we  come  to  treat  of  the  post-mortem  appearances,  would  lend  a 
good  deal  of  countenance  to  such  an  opinion.  Pneumonia  in 
children,  may,  as  in  the  adult,  be  developed  in  the  midst  of  health, 
or  in  the  course  of  another  disease.  But  whilst  in  adult  life 
primitive  pneumonia  is  common,  in  children,  especially  in  the  first 
years  of  life,  it  is  rare.  By  lobular  pneumonia  we  understand 
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that  form  of  pulmonary  inflammation  which  occupies  one  or  more 
isolated  lobules. 

ANATOMICAL  CHARACTERS. — Exteriorly  the  lung  is  soft  and 
flabby;  its  colour  is  a  reddish-gray,  more  or  less  deep;  and 
throughout  there  are  disseminated  in  patches,  spots  of  a  violet 
red,  generally  well  circumscribed,  salient,  solid  under  the  finger, 
and  not  collapsing,  on  the  chest's  being  open,  like  the  surround- 
ing pulmonary  tissue.  These  spots,  ordinarily  circular,  though 
sometimes  elongated,  especially  from  above  downwards,  are  usu- 
ally seated  on  the  posterior  border  of  the  lung ;  but  they  are  also 
found  in  other  parts  of  the  organ ;  sometimes  they  are  absent,  and 
the  lung  appears  sound  to  the  sight,  but  the  finger  detects  the 
nodosities,  situated  more  or  less  deeply.  On  cutting  into  the  lung, 
the  cut  surface  presents  a  marbled  appearance  of  rosy  gray  and 
deep  violet  red;  the  red  external  patches  correspond  with  the  deep- 
coloured  internal  portions,  and  these  spots,  and  others  which  are 
entirely  central,  form  engorged  masses,  whose  aspect  resembles 
that  of  ordinary  pneumonic  engorgement — smooth  to  the  cut, 
granulated  on  being  torn,  easily  penetrated  by  the  finger,  and 
sinking  in  water.  To  ascertain  these  characters  it  is  necessary  to 
isolate  perfectly  the  hepatized  point,  and  to  examine  especially  its 
central  portion.  On  pressure  this  tissue  crepitates  very  little,  or 
not  at  all,  and  furnishes  a  sanious  and  aerated  liquid ;  but  if  the 
central  portion  alone  is  pressed,  the  liquid  which  exudes  is  red, 
sanious,  and  non-aerated,  as  in  lobar  pneumonia. 

Lobular  pneumonia  occurs  in  the  first,  second,  and  third  degrees. 

First  degree. — The  cut  surface  of  the  pulmonary  tissue  is  mar- 
bled of  a  red  and  rosy  gray ;  the  red  portions  more  or  less  regu- 
larly limited,  are  a  little  less  firm  than  the  neighbouring  parts ;  they 
float  in  water,  no  matter  with  what  care  they  have  been  isolated ; 
and  furnish,  on  pressure,  a  liquid  aerated  throughout;  they  yet 
crepitate  under  the  finger. 

Second  degree. — Described  above. 

Third  degree. — This  is  characterized  by  a  yellowish,  or  grayish- 
yellow,  or  simply  gray  coloration,  which  is  due  to  the  infiltration 
of  pus  into  the  pulmonary  parenchyma;  the  tissue  is  very  friable; 
and  pressure  causes  a  purulent  liquid  to  exude.  When  the  tint 
is  simply  gray,  it  is  easy,  unless  great  attention  is  paid,  to  overlook 
the  lesion,  for  gray  hepatization  has  nearly  the  same  aspect  as  the 
surrounding  healthy  parenchyma,  and  if  care  is  necessary  to  ascer- 
tain the  characters  of  lobular  pneumonia  in  the  second  degree,  it 
will  require  much  more  when  the  red  colour,  the  most  striking 
phenomenon,  is  absent.  But  if  the  inflamed  points  be  attentively 
examined  after  a  section,  particular  lobules  are  found  salient,  and 
the  vesicles  not  effaced  like  those  of  the  surrounding  parts ;  on 
20 
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pressing  these  salient  lobules,  a  purulent  and  not  serous  fluid 
escapes,  and  the  other  characters  are  detected. 

MM.  Rilliet  and  Barthez  have  described  two  forms  of  lobular 
pneumonia  ;  the  one  perfectly  circumscribed,  which  they  term 
mamelonnated ;  the  other  imperfectly  circumscribed,  which  they 
call  partial.  They  believe  that  these  are  two  varieties,  whose  ori- 
gin is  the  same,  but  whose  progress  is  different,  and  which  finish 
by  offering  some  alteration  in  the  symptoms;  and  that  one, partial 
lobular  pneumonia,  is  a  transition  between  lobular  and  lobar  pneu- 
monia. In  the  first  variety,  the  hepatized  patch  is  perfectly  iso- 
lated, is  situated  in  the  midst  of  healthy  or  nearly  healthy  tissue, 
and  is  neatly  defined,  even  when  the  surrounding  tissue  is  en- 
gorged. Sometimes  the  boundary  is  established  by  a  resisting 
wrhite  circle  or  sphere,  of  a  quarter  of  a  line  in  thickness,  and  of 
a  fibrous  aspect.  According  to  Grisolle,  this  aspect  is  due  to  a 
false  membrane,  whose  organization  is  very  rapid.  Ordinarily, 
the  demarcation  is  not  only  established  by  colour,  but  also  by  a 
slight  projection,  resulting  from  the  incision  having  effaced  the 
surrounding  permeable  tissue ;  the  size  of  these  spots  of  engorge- 
ment varies  from  a  hemp  seed  to  a  pigeon's  egg;  their  form  is 
regular  and  generally  spherical ;  their  number  ranges  from  one  to 
twenty  or  thirty  in  a  single  lung.  This  form  of  pneumonia  results 
from  the  inflammation  of  one  or  more  lobules,  without  the  impli- 
cation of  the  surrounding  lobules ;  its  tendency  is  centripetal,  i.  e.t 
it  tends  to  concentrate  itself  in  the  lobules  primitively  affected. 
Sometimes  there  is  an  engorged  circle  around  mamelonnated 
pneumonia,  in  which  case  it  becomes  centrifugal,  and  resembles 
miliary  tubercles,  which  often  develop  lobular  inflammation  around 
them. 

The  second  form,  that  of  generalized  partial  lobular  pneumonia, 
is  much  less  defined  than  the  other ;  its  circumference  is  insensibly 
lost  in  the  surrounding  tissues,  without  any  distinct  limit  either  in 
colour,  or  projection;  its  volume  is  generally  greater;  its  form  is 
not  always  regular;  the  inflammation  extends  in  different  direc- 
tions, and  is  everywhere  in  the  second  degree,  or  the  centre  is  in 
the  second  degree,  and  the  circumference  in  the  first.  In  the  latter 
case,  it  sometimes  happens  that  the  engorged  patches  of  the  dis- 
eased portions  unite  with  several  other  surrounding  pneumonic 
patches,  from  whence  it  results  that  a  considerable  part  of  the 
lobe  is  involved,  and  presents  the  characters  of  the  first  and 
second  degree  intermingled.  This  form  of  pneumonia  has  gene- 
rally been  confounded  by  pathologists  with  lobar  pneumonia. 
When  generalized  pneumonia  has  reached  the  third  degree,  it 
has  become  lobar,  and  on  being  incised,  shows  the  tissue  mar- 
bled red  and  yellowish  red  ;  the  portions  which  were  at  the  first, 
have  passed  to  the  second  degree ;  and  the  parts  which  were  at 
the  second  have  passed  to  the  third  degree. 
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There  is,  however,  an  anatomical  difference  between  generalized 
pneumonia  and  lobar  pneumonia,  for,  though  in  both  there  maybe 
a  reunion  of  different  degrees,  they  are  differently  disposed.  In 
ordinary  lobar  pneumonia  the  inflammation  extends  from  below 
upwards,  in  regular  gradation ;  in  generalized  lobular  pneumonia, 
on  the  contrary,  several  lobules,  indiscriminately  disseminated,  in- 
flame and  unite.  When,  however,  it  remains  at  the  second  degree, 
it  simulates  lobar  pneumonia  perfectly  ;  but  in  these  cases  you 
ordinarily  find  in  the  same  lung,  or  in  the  opposite  one,  inflamed 
lobules  in  the  second  degree,  and  the  remains  of  well-marked 
lobular  pneumonia. 

Lobular  pneumonia  is  much  rarer,  in  all  its  forms,  than  lobar; 
generalized  lobular  pneumonia  is  much  more  frequent  than  mame- 
lonnated.  Lobular  pneumonia,  in  the  immense  majority  of  cases, 
is  double.  Mamelonnated  pneumonia  is  equally  frequent  in  all 
parts  of  the  lung ;  generalized  infinitely  more  so  in  the  inferior 
than  superior  lobes,  but  is  often  disseminated  in  the  three  lobes. 
Mamelonnated  pneumonia  is  as  equally  common  on  the  right  as  on 
the  left  side ;  generalized  pneumonia  is  more  common  on  the  left 
side.  Mamelonnated  pneumonia  is  more  rare  above  six  years  of 
age  than  partial ;  and  generalized  is  more  rare  than  mamelonnated 
pneumonia,  from  six  to  fifteen  years. 

ABSCESS. — The  pus  primitively  deposited  in  the  interstices  of 
the  pulmonary  tissue,  unites  in  a  small  collection,  which  occupies 
the  centre  of  the  inflamed  mass  ;  this  drop  of  pus  is  surrounded  by 
two  concentric  zones  of  inflammation  ;  the  internal  one  yellow 
(first  degree);  the  other  peripheric,  red,  more  consistent,  (second 
degree) ;  later  the  external  red  circle  is  invaded  by  the  suppura- 
tion ;  the  dimensions  of  the  central  cavity  increase  at  the  expense 
of  the  yellow  circle,  and  finally,  an  incision  of  the  inflamed  points 
shows  cavities  varying  from  one  to  several  lines  ;  they  are  generally 
perfectly  round ;  more  rarely  oval ;  they  contain  a  yellowish  or 
greenish  yellow,  thick,  non-aerated  liquid  ;  it  is  rare  to  see  this  fluid 
reddish  and  thin ;  but  sometimes  clots  of  blood  are  mingled  with 
the  pus.  The  interior  of  these  cavities  before  they  have  reached 
their  full  development,  is  formed  by  a  layer  of  hepatized  pulmo- 
nary tissue,  in  the  second  and  third  degree ;  they  are  lined  some-  . 
times  with  a  layer  of  concrete  pus,  at  other  times  with  a  yellowish 
false  membrane,  soft  and  easily  detached.  Later  this  false  mem- 
brane is  transformed  into  a  thin,  smooth,  polished  lamen,  resem- 
bling serous  membrane.  Sometimes  these  cavities  are  completely 
isolated  from  the  cavities  which  surround  them ;  at  other  times 
they  communicate  with  them  ;  and  at  the  point  where  the  bronchus 
communicates  with  the  cavity,  the  mucous  membrane  is  perforated 
with  a  sharp  perpendicular  edge.  If  the  inflammation  has  invaded 
several  neighbouring  lobes,  the  cavity  is  multilocular,  and  each  of 
the  purulent  cavities  is  isolated  from  its  neighbour,  by  a  lamen  of 
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hepatized  tissue,  or  communicates  with  it  when  the  walls  are  par- 
tially broken  down. 

An  abscess  may  be  situated  in  any  part  of  the  lungs,  but 
more  ordinarily  it  tends  to  the  surface,  and  in  some  instances  is 
formed  by  the  adhesion  of  both  layers  of  the  pleura.  A  small, 
thin  and  soft  false  membrane,  entirely  analogous  to  that  which 
covers  sub-pleural  tubercular  granulations,  unites  the  costal  and 
pulmonary  pleura,  and  when  the  lung  is  raised,  the  false  mem- 
brane ruptures,  and  a  little  passage  is  perceived  conducting  into 
the  interior  of  the  excavation.  If  adhesion  does  not  occur,  the 
pulmonary  pleura  gradually  thins,  and  perforation  and  pneumo- 
thorax  occur.  When  the  abscess  communicates  with  the  cavity 
of  the  pleura,  the  purulent  pouch  is  entirely  empty.  In  a  case 
reported,  adhesion  occurred  between  the  base  of  the  left  lung  and 
diaphragm,  and  the  abscess,  by  perforation  of  the  diaphragm, 
opened  into  the  cavity  of  the  peritoneum.  Sometimes  abscesses, 
entirely  empty  and  lined  with  false  membrane,  are  found  side  by 
side  with  abscesses  quite  full.  It  is  possible  that  their  contents 
have  been  absorbed. 

These  pulmonary  abscesses  are  often  perfectly  isolated,  and 
except  the  thin  layer  of  hepatized  lung,  which  envelops  them, 
they  are  surrounded  by  hepatized  tissue.  At  other  times  an  entire 
or  large  portion  of  a  lobe  is  inflamed.  The  cut  surface  in  this 
instance  offers  the  same  appearance  as  that  just  described  for 
generalized  pneumonia,  with  the  addition  of , purulent  collections, 
either  in  the  centre  or  near  the  surface  of  the  inflamed  portions, 
their  mamelonnated  origin  being  evident  from  their  regular  form, 
the  exact  circumscription  of  their  contour  by  a  yellow  hepatized 
circle,  whilst  the  intermediate  parts  are  unequally  studded  with 
patches  in  the  first  and  second  degree  of  hepatization.  These 
abscesses  vary  in  number;  sometimes  there  is  but  one;  some- 
times though  rarely,  they  are  so  numerous  that  they  cannot  be 
counted.  Their  size  is  in  proportion  to  their  number.  They  are 
usually  limited  to  one  lung,  and  are  situated  on  the  left  more  fre- 
quently than  the  right. 

CARNIFICATION. — The  lung  is  depressed,  soft  and  flaccid,  instead 
of  being,  as  in  pneumonia,  salient,  resisting  and  hard  to  the  touch  ; 
its  colour  is  violet,  or  pale  red,  and  marbled  with  white  radiated 
lines,  disposed  in  lozenges  or  squares,  which  mark  the  lobules.  It 
does  not  crepitate.  When  cut  into,  it  is  red,  smooth,  and  firm  under 
the  finger,  which  penetrates  with  difficulty ;  a  serous,  bloody,  non- 
aerated  liquid  is  squeezed  out, — its  aspect  is  nearly  that  of  a 
muscle,  whose  fibres  have  been  compressed  and  are  indistinct ;  it 
generally  occupies  the  margin  of  the  base  of  the  lungs ;  it  resem- 
bles a  portion  of  fo3tal  lung,  or  that  condition  of  lung  described  by 
Jorg,  called  Atelectasis  pulmonum.  The  advanced  age  of  many 
of  the  patients  in  whom  it  is  met,  forbids,  however,  its  being 
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attributed  to  that  cause.  Rilliet  and  Barthez  regard  it  as  a  ter- 
mination of  pneumonia.  It  is  generally  single ;  and  attacks  either 
lung  indiscriminately. 

COMPLICATIONS. — Bronchitis  is  a  very  common  if  not  constant 
accompaniment  of  lobular  pneumonia,  and  is  met  with  in  all  its 
forms  and  degrees;  it  occupies  almost  exclusively  the  smaller 
bronchi.  The  bronchial  glands  are  very  constantly  inflamed. 
Pleurisy  is  frequent,  and  to  such  a  degree  as  to  constitute  pleuro- 
pneumonia.  Acute  emphysema  of  the  lungs  is  frequent ;  its  intensity 
is  in  ratio  with,  1st,  the  extent  of  the  pulmonary  inflammation; 
2d,  with  that  of  the  bronchitis ;  3d,  with  the  severity  of  the  disease  ; 
and  4th,  with  the  accompanying  dyspnoea  ;  it  occupies  the  summit 
of  either  lung,  or  the  lower  edge  of  the  upper  lobe ;  it  is  more 
generally  vesicular  than  interlobular  ;  it  is  ordinarily  double,  like 
the  pneumonia ;  and  is  always  more  decided  on  the  side  where  the 
inflammation  is  greatest. 

CAUSES. — Lobular  pneumonia  most  generally  is  secondary, 
supervening  on  other  affections ;  but  it  is  sometimes  idiopathic, 
appearing  in  the  midst  of  health.  Of  two  hundred  and  forty-five 
cases,  three  only  were  in  health  at  the  moment  of  seizure.  Lobar 
pneumonia  occurs  more  frequently  in  the  midst  of  health,  and 
when  secondary,  generally  occurs  in  acute  diseases,  and  rarely  in 
cachectic  and  debilitated  children.  Jlge  is  a  predisposing  cause. 
Of  two  hundred  and  forty-five  cases,  one  hundred  and  seventy- 
two  were  below  five  years.  Of  two  hundred  and  three  cases  of 
lobular  pneumonia,  one  hundred  and  sixty  were  in  children  from 
one  to  five  and  a  half  years  of  age ;  and  forty-three  from  six  to 
fifteen. 

Sex. — Pneumonia  is  more  frequent  in  boys  than  girls  at  all  ages. 

Season. — This  question  is  solved  with  difficulty,  for  pneumonia 
in  children  being  usually  secondary,  we  find  that  it  is  common  in 
proportion  to  the  diseases  which  give  rise  to  it. — (West.) 

interior  Diseases. — Pneumonia  supervenes  as  a  secondary  affec- 
tion in  typhoid  fever,  the  eruptive  fevers,  bronchitis,  gangrene  of 
the  mouth,  croup,  and  bronchitis.  Certain  anti-hygienic  causes, 
as  prolonged  dorsal  decubitus,  teething  or  bad  air,  bad  diet,  the 
crowded  wards  of  hospitals  and  asylums,  &c.,  produce  pneumonia. 
The  occasional  causes  are  brisk  changes  of  temperature,  external 
violence,  &c. 

SYMPTOMS. — In  describing  the  symptoms  of  pneumonia,  we 
shall  divide  it  into  three  forms — 1.  Idiopathic  pneumonia,  or 
pneumonia  supervening  in  children  of  good  constitution  in  a  state 
of  health.  2.  Secondary  or  intercurrent  pneumonia,  or  pneumonia 
occurring  in  the  course  of  an  acute  disease.  3.  Pneumonia  occur- 
ring in  the  course  of  chronic  disease,  or  in  a  cachectic  condition. 
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1.  Idiopathic  Pneumonia, — Commences  generally  by  intense 
fever ;  it  is  sometimes  preceded  in  very  young  children  by  symp- 
toms of  slight  bronchitis ;  the  respiration  is  always  accelerated ; 
there  is  a  small  dry  cough,  and  sometimes,  though  rarely,  pain 
in  the  chest.  There  is  occasionally  vomiting,  and,  in  young 
infants,  diarrhoea;  great  thirst;  anorexia;  there  are  often  agitation 
and  anxiety ;  in  young  children  there  is  drowsiness ;  convulsions 
are  rare.  During  the  first  day  auscultation  detects,  if  the  pneu- 
monia is  lobular,  general  subcrepitant  rhonchus,  and  very  rarely 
bronchial  expiration ;  if  lobar,  crepitant  or  subcrepitant  rhonchus ; 
sometimes  there  is  blowing  respiration  ordinarily  limited  to  one  side 
and  the  base  of  the  chest.  On  the  succeeding  days,  the  intensity 
of  the  fever  and  of  the  blowing  respiration  increases,  whilst  the 
rhonchi  diminish ;  the  alaB  nasi  are  largely  dilated ;  the  inspirations 
are  rapid,  often  unequal  and  interrupted ;  the  cough  is  frequent, 
short,  dry,  painful  and  paroxysmal ;  there  is  great  anxiety  of  ex- 
pression; at  this  period  expectoration  takes  place — rarely,  how- 
ever, in  young  children — it  is  not  abundant,  often  bloody,  and 
rarely  rusty.  About  the  fourth  or  fifth  day,  the  acceleration  of  the 
pulse  and  of  the  respiration  has  attained  its  maximum,  with  that  of 
the  hepatization ;  blowing  respiration  is  well  marked ;  it  is  heard 
in  both  times,  is  accompanied  by  bronchophony  or  resonance  of  the 
cry,  and  with  dulness  to  some  extent.  This  condition  of  things 
lasts  for  one  or  two  days ;  at  that  period,  (about  the  seventh  or 
ninth  day,)  if  the  disease  is  to  terminate  favourably,  there  is  dimi- 
nution in  the  frequency  of  the  pulse ;  the  heat  of  skin  is  less ;  the 
respiration  falls ;  the  alse  nasi  no  longer  dilate  ;  the  expression  is 
natural ;  the  injection  of  the  face  disappears;  the  cough  is  moist; 
abundant  subcrepitant ' rhonchus  is  heard;  blowing  is  limited  to 
expiration  ;  the  resonance  of  the  voice  and  dulness  diminish ;  the 
fever  disappears ;  the  respiration  becomes  natural ;  the  appetite 
returns ;  cough  diminishes ;  and  from  the  tenth  to  the  fifteenth  day, 
convalescence  is  established,  though  a  little  prolongation  of  expira- 
tion continues,  with  diffused  resonance,  and  the  respiration  often 
remains  feeble,  and  does  not  resume  its  vesicular  character  for 
some  days.  When  the  disease  is  to  terminate  fatally,  the  oppres- 
sion from  the  first  is  excessive ;  the  pulse  is  very  small,  the  face 
pale,  the  cheeks  violet ;  moist  rhonchi  are  heard  over  the  chest, 
mixed  with  dryer  rhonchi,  or  with  bronchial  respiration  and  dif- 
fused resonance;  the  general  symptoms  go  on  increasing,  and 
death  occurs  in  seventy-two  hours.  In  other  cases,  a  pneumonia, 
which  for  the  first  five  or  six  days  has  presented  the  symptoms 
above  enumerated,  and  arrived  at  the  period  of  resolution,  remains 
stationary  or  the  resolution  is  incomplete ;  although  the  fever  has 
diminished,  the  pulse  remains  accelerated ;  the  face  is  pale,  the  body 
emaciated ;  there  are  anorexia,  thirst,  diarrhoea ;  the  cough,  which 
had  disappeared,  returns,  and  is  difficult  and  painful ;  auscultation 
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reveals  extensive  hepatization,  and  at  the  end  of  three  or  four 
weeks  the  child  dies  in  a  state  of  great  'emaciation  and  debility. 

2.  Secondary  Pneumonia — offers  a  special  character.     If  it  is 
simply  lobular,  the  symptoms  resemble  nearly  those  just  described  ; 
subcrepitant  rhonchus  is  heard  on  one  side  or  generally  on  both, 
posteriorly.     If  it  becomes  rapidly  generalized,  or  from  the  com- 
mencement is  lobar,  the  fever  increases,  the  respiration  is  accele- 
rated, and  suffocation,  as  in  capillary  bronchitis,  sometimes  takes 
place  ;  the  strength  is  depressed  ;  the  face  is  greatly  altered  ;  the 
cough  is  intense ;  there  is  rarely  expectoration ;  the  colour  of  the 
face  varies.     The  physical  signs  vary ;    sometimes  subcrepitant 
rhonchus  is  heard  posteriorly  on  one  or  both  sides;   sometimes 
disseminated  bronchial  respiration  ;  and  sometimes  feebleness  of 
respiration  only.     The  intensity  of  the  symptoms  increases,  and 
coldness  of  the  extremities,  alteration  in  the  countenance,  small- 
ness  of  pulse,  and  the  violet-tint  of  the  face,  announce  approach- 
ing death.    Sometimes  death  happens  in  the  course  of  a  few  days, 
sometimes  not  for  two  or  three  weeks.     When  the  disease  is  to 
terminate  favourably,  the  regular  progressive  march  which  is  seen 
in  primitive  pneumonia  does  not  occur;  the  rhonchi  are  much 
more  abundant,  more  moist ;  it  is  not  till  the  seventh  or  ninth 
day  that  resolution  commences ;  bronchial  respiration  appears  one 
day  and  is  absent  the  next,  and  reappears  at  a  later  period ;  the 
general  symptoms  diminish.     The  duration  of  secondary  pneu- 
monia is  variable,  and  is  governed  by  the  disease  it  complicates  ; 
it  rarely,  though,  exceeds  twenty-five  days. 

3.  Asthenic  or  Latent  Pneumonia. — This  form  is  generally  con- 
fined to  young  children,  and  usually  appears  in  the  course  of  chronic 
enteritis.    Occurring  in  debilitated,  emaciated  subjects,  the  symp- 
toms are  not  usually  well-marked.    Cough  is  infrequent,  and  some- 
times does  not  exist ;  expectoration  is  absent ;  the  skin  is  pale  and 
cold ;  the  pulse  is  very  small ;  the  face  and  extremities  are  rede- 
matous ;  sometimes,  however,  there  is  a  temporary  reaction,  which 
does  not  last  long,  and  the  disease  would  remain  entirely  latent,  if 
auscultation  did  not  reveal  the  state  of  the  case ;  there  is  colliqua- 
tive  diarrhoea  ;  no  thirst;  the  appetite  is  good ;  sometimes  boils  and 
ecchymoses  appear  on  the  skin,  with  ulcers ;  there  is  great  ema- 
ciation, and  the  infant  dies  in  a  state  of  marasmus.     When  simply 
lobular,  it  is  difficult  to  ascertain  its  character  with  precision. 

DIAGNOSIS. — When  a  case  of  pneumonia  is  seen  from  the  first, 
the  practitioner  can  generally  readily  distinguish  one  form  from 
another — lobular  pneumonia  being  known  by  its  abundant  moist 
rhonchi,  sometimes  on  one  side,  sometimes  on  both,  posteriorly, 
and  cannot  well  be  confounded  with  lobar.  But  if  not  called 
early  the  physician  may  easily  be  mistaken. 

A  generalized  lobular  pneumonia  may  be  confounded  with  a 
lobar  pneumonia.  If  the  child  has  been  sick  for  some  days,  if 
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there  is  bronchial  respiration  over  a  great  extent  of  the  chest, 
and  on  percussion  considerable  diminution  in  clearness,  there  may 
be  some  doubt  as  to  its  precise  character,  if  it  is  primitive,  and 
limited  to  one  side.  If  there  be  none  or  but  little  moist  rhonchus, 
it  is  probably  lobar ;  if  secondary,  or  double,  with  an  abundance  of 
moist  rhonchi,  it  is  most  likely  lobular.  The  course  of  the  disease 
will,  however,  elucidate  its  nature,  especially  the  manner  in  which 
resolution  occurs ;  in  lobular  pneumonia,  bronchial  respiration  ap- 
pears and  disappears  several  times — whenever,  indeed,  the  rhonchi 
increase  or  diminish ;  in  lobar  pneumonia,  it  accompanies  the  redux 
crepitant,  which  is  generally  of  short  duration,  and  imperfect. 

Lobar  pneumonia  and  bronchitis  cannot  well  be  confounded ; 
but  the  differential  diagnosis  of  lobular  pneumonia  and  bronchitis 
is  more  difficult,  the  two  diseases  having  common  elements,  which 
frequently  mask  each  other,  and  it  is  sometimes  almost  impossible 
to  diagnosticate  with  certainty,  the  mamelonnated  and  partial  vari- 
eties from  simple  bronchitis,  and  even  when  generalized,  the  dis- 
tinction in  some  cases  is  very  difficult,  the  quantity  of  the  rhonchi 
masking  the  inflammation  of  the  parenchyma.  The  resonance  of 
the  voice  or  of  the  cry,  and  percussion  alone  furnish  some  light, 
the  general  symptoms  being  identical.  The  age  and  circumstances 
under  which  the  disease  appears  serve  to  elucidate  the  diagnosis. 
If  humid  rhonchi  occur  from  the  first,  in  a  child  above  six  years 
of  age,  it  is  probable  that  the  disease  is  simple  bronchitis;  if  the 
same  symptoms  occur  in  a  very  young  infant,  it  is  nearly  certain 
that  it  is  broncho-pneumonia. 

PROGNOSIS. — This  varies  according  to  the  age  of  the  patient  and 
the  form  of  the  disease.  When  primitive,  and  occurring  from  two 
to  five  years,  it  terminates  by  a  cure  in  a  large  majority  of  cases, 
when  uncomplicated  with  gangrene  of  the  mouth,  or  cerebral  or 
intestinal  symptoms.  When  primitive  pneumonia  attacks  chil- 
dren between  six  and  fifteen,  it  usually  terminates  favourably, 
with  certain  exceptions,  however — lobular  being  more  dqngerous 
than  lobar,  and  double  lobar  than  single  pneumonia.  The  occur- 
rence of  an  intercurrent  scarlatina,  meningitis,  or  pleurisy,  influ- 
ences materially  the  result. 

Lobar  pneumonia  from  six  to  fifteen  years  of  age,  in  perfectly 
healthy  children,  when  single,  and  uncomplicated  by  any  intercur- 
rent affection,  is  cured  in  a  great  majority  of  cases.  The  symptoms 
announcing  a  fatal  termination  are,  convulsions  from  the  beginning; 
smallness  of  pulse,  either  from  the  commencement  or  in  the  course 
of  the  disease;  great  acceleration  of  the  respiration;  persistence  of 
bronchial  respiration  in  very  young  subjects ;  the  incomplete  reso- 
lution of  the  pneumonia  within  the  ordinary  period ;  obstinate 
diarrhoea  and  cerebral  symptoms.  Considerable  emaciation,  great 
depression,  and  lividity  of  the  face,  excessive  irritability,  and  a 
general  yellow  tint  of  the  skin,  are  signs  of  bad  augury.  Inter- 
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current  pneumonia,  occurring  in  the  course  of  the  eruptive  fevers, 
is  very  serious ;  especially  if  the  patient  is  feeble,  or  has  been  de- 
bilitated by  previous  disease. 

TREATMENT. — In  the  treatment  of  pneumonia  in  children,  the 
circumstances  under  which  the  disease  is  usually  developed  must 
be  borne  in  mind,  and  the  general  as  well  as  the  local  condition 
of  the  patient  must  be  looked  to.  Pneumonia  in  children,  as  we 
have  seen,  is  very  frequently  a  secondary  affection,  and  we  have 
other  indications  than  merely  to  subdue  the  inflammation.  Cer- 
tain useful  indications  are  furnished  from  its  frequent  complication 
with  bronchitis,  and  in  treating  this  disease,  we  should  bear  in 
mind  that  we  have  not  only  to  treat  the  parenchymatous  lesion, 
but  at  the  same  time  to  diminish  the  bronchial  secretion  and 
favour  its  expulsion. 

When  idiopathic  pneumonia  attacks  a  healthy  child,  we  should 
first  deplete  as  freely  as  the  constitution  of  the  patient  will  permit ; 
our  first  depletion  should  be  large,  for  children  in  general  do  not 
bear  repeated  losses  of  blood.  If  over  two  years  of  age,  we  should 
bleed  from  the  arm — from  three  to  four  ounces  may  be  taken;  under 
this  age  leeches  should  be  employed ;  they  should  be  applied 
beneath  the  scapula ;  from  four  to  fifteen  leeches  may  be  applied 
according  to  the  age  of  the  child.  If  the  inflammatory  symptoms 
persist,  and  the  pulse  and  condition  of  the  patient  warrant  it,  the 
bleeding  or  leeching  may  be  repeated  the  following  day,  or  leech- 
ing alone  may  be  had  recourse  to.  Immediately  after  the  bleed- 
ing, tartar  emetic  maybe  administered  to  children  over  three  years 
of  age;  but  in  infants  its  employment  is  of  doubtful  propriety  ;  if 
there  be  much  accumulation  in  the  bronchi,  it  may  be  given  in 
sufficient  quantity  to  vomit,  and  afterwards  administered  for  its 
contra-stimulant  properties.  A  quarter  of  a  grain  may  be  exhibited 
every  fifteen  minutes  till  free  vomiting  ensues,  and  afterwards  one- 
eighth  or  one-fourth  of  a  grain  may  be  given  in  solution  every 
three  or  four  hours  for  twenty-four  hours ;  its  action  must  be 
watched,  however,  and  its  administration  should  be  confined  to 
decidedly  sthenic  cases,  in  which  depletion  is  demanded.  In 
younger  children,  ipecacuanha  should  be  substituted,  when  an 
emetic  is  necessary ;  sufficient  may  be  given  to  provoke  vomiting, 
and  it  is  afterwards  to  be  continued  in  combination  with  calomel. 
Dr.  Condie  combines  it  with  a  small  quantity  of  digitalis  with 
advantage.  At  the  commencement  of  the  treatment,  from  two  to 
five  grains  of  calomel  may  be  administered,  followed  by  castor  oil, 
or  magnesia,  or  enemata.  Subsequently,  calomel  may  also  be  com- 
bined with  tartar  emetic  and  Dover's  powders. 

26.  R. — Calomel,  gr.,  vj. 

Ant.  et  potass,  tart.,  gr.  i. — iss. 
Pul.  Ipecac,  gr.  iij. 
M. — Div.  in  pulv.,  vj. 
Sig.  One  every  four  hours,  for  a  child  four  years  old. 
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If  the  calomel  produce  too  much  action  on  the  bowels,  mer- 
curial ointment  may  be  substituted — one  drachm  of  mercurial 
ointment  may  be  rubbed  into  the  thighs  or  the  axilla?  three  or  four 
times  a  day,  in  children  four  years  of  age.  On  the  appearance  of 
mercurialization,  calomel  should  be  omitted  for  a  day,  to  be  re- 
sumed according  to  circumstances.  Mucilaginous  drinks  often 
allay  the  irritation  in  the  throat.  After  the  violence  of  the  disease 
has  subsided,  a  powder  of  calomel,  ipecacuanha  and  hyoscyamus 
is  often  of  advantage,  or  the  compound  honey  of  squill  may  be 
given.  Blisters  are  of  doubtful  benefit  in  most  affections  of  chil- 
dren, and  in  pneumonia  they  cannot  be  of  service.  When  revul- 
sives are  necessary,  sinapisms  will  be  found  very  useful. 

TREATMENT  OF  CONSECUTIVE  PNEUMONIA. — In  secondary  pneu- 
monia, depletion  should  be  sparingly  used,  or  not  at  all;  tartar 
emetic  is  generally  of  doubtful  ultility ;  mercury  is  a  valuable 
remedy  in  this  form  of  the  disease,  and  may  be  advantageously 
employed  in  the  form  of  inunction.  Stimulants  may  now  be  re- 
sorted to  with  great  benefit ;  wine  is  often  as  indispensable  as  in 
the  pneumonia  of  adults,  and  ammonia  may  be  given  with  decided 
advantage.  The  aromatic  spirits  of  ammonia  in  milk,  which  con- 
ceals its  disagreeable  pungency,  is  the  best  form,  perhaps,  in 
which  it  can  be  administered.  The  syrup  of  senega  is  also  an 
excellent  stimulant  expectorant  at  this  time.  If  diarrhoea  does 
not  exist,  strong  beef  tea,  or  veal  broth  is  the  best  form  in  which 
nourishment  can  be  given ;  but  if  the  bowels  are  relaxed,  the  fari- 
naceous articles,  or  the  white  decoction  of  the  French  Hospitals, 
may  be  substituted.  The  latter  is  made  by  boiling  half  an  ounce 
of  hartshorn  shavings,  and  the  inside  of  a  roll,  in  three  pints  of 
water,  till  reduced  to  a  quart.  Sinapisms  or  mustard  poultices 
will  materially  relieve  the  severe  paroxysms  of  dyspnoea. 

GENERAL  MANAGEMENT. — The  following  judicious  regulations 
for  the  general  management  of  patients  are  given  by  Dr.  West  in 
his  excellent  Essay  on  the  Pneumonia  of  Children.  "It  is  de- 
sirable, in  all  cases  of  pneumonia  at  all  severe,  that  infants  should 
be  taken  from  the  breast,  and  that  the  mother's  milk  should  for  a 
time  be  given  them  from  a  spoon.  This  is  of  importance  on 
two  accounts  :  partly  because  the  thirst  they  experience  induces 
them  to  suck  overmuch,  (hence  it  is  well  that  barley-water  or 
some  other  diluent  be  given  to  them  frequently  instead  of  the 
milk,  in  order  that  they  may  quench  their  thirst  without  overload- 
ing their  stomach ;)  partly  because  the  act  of  sucking  is  in  itself 
mischievous,  since,  as  must  at  once  be  perceived,  it  taxes  the 
respiratory  functions  to  the  utmost. 

"  A  second  important  point  is  never  to  allow  the  children  to  lie 
flat  in  bed  or  in  the  nurse's  arms,  but  to  place  them  in  a  semi- 
recumbent  posture  in  the  arms,  or  propped  up  in  bed.  By  so 
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doing,  respiration  is  facilitated,  since  the  diaphragm  is  relieved 
from  the  pressure  of  the  abdominal  viscera,  and  that  stasis  of  the 
fluids  in  the  posterior  parts  of  the  lungs  is  prevented,  which  has 
been  shown  by  French  writers  to  be  so  prejudicial  to  infants  or 
children  labouring  under  pneumonia. 

"  The  only  point  to  which  I  will  allude  is,  that  when  pneu- 
monia has  reached  an  advanced  stage,  or  has  involved  a  con- 
siderable extent  of  the  lungs,  the  children  should  be  moved  only 
with  the  greatest  care  and  gentleness,  lest  convulsions  should  be 
brought  on.  Whatever  may  be  the  explanation  of  this  occurrence, 
the  danger  is  by  no  means  an  imaginary  one,  for  I  have  seen 
instances  in  which  children  have  been  seized  with  convulsions 
immediately  on  being  lifted  somewhat  hastily  from  bed  and  placed 
in  a  sitting  posture  ;  and  on  this  account  I  have  referred  to  what 
might  seem  to  be  a  trivial  matter."] 


SECTION  IV. 

[GANGRENE  OF  THE  LUNGS. 

This  affection  was  hardly  known  to  the  older  writers,  though 
Boerhaave  has  traced  its  prominent  features  in  his  usual  lucid  and 
concise  manner.  "  Tandem  si  bronchialis  arteria,  vel  et  pulmonalis 
veJiementissimd  inflammatione  corripitur  a  causa  internd  vel  externa, 
brevi  nascitur  gangr&na,  et  inde  cito  sphacelus,  ob  copiam  motuum, 
et  ob  motum  assiduum  visceris  tenuissimi.  Id  futurum  docent  : 
1°.  signa  violentissimee  peripneumoniee  nullo  casu,  nee  arte  sedata  : 
2°.  debilitas  summa  cita,pulsu  se  imprimis  manifestans  :  3°.frigus 
extremorum  et  jam  natam  stimus,  si  hcec  prcegressa,  sputa  ichorosa, 
tenuia,  cenerecea,  livida,  atra,  Jwtida;  inde  autem  cita  mors." 
(Aphorisms,  844.)  Many  of  the  cases  of  ulcerated  phthisis  recorded 
by  Bayle,  were  doubtless  instances  of  gangrene  of  the  lungs.  It 
is,  however,  to  Laennec  and  Cayol  that  we  owe  the  first  correct 
researches  into  the  nature  and  phenomena  of  this  disease,  which 
has  since  been  very  accurately  studied  by  Andral,  Bouillaud, 
Recamier,  Foville,  Cruveilhier,  Piorry,  Laurence  and  others. 
Gangrene  of  the  lung  is  the  destruction  by  sphacelation  or  morti- 
fication of  the  whole  or  part  of  that  organ.  It  is  not  a  common 
disease  ;  Laennec  met  with  it  only  seven  or  eight  times,  and  Gri- 
solle  saw  about  the  same  number  of  cases. 

CAUSES. — Gangrene  of  the  lung  is  most  commonly  met  with  in 
adults,  though  it  occasionally  occurs  in  children.  It  is  exceed- 
ingly rare  under  six  years  of  age.  It  is  much  more  frequent  in 
males  than  females.  All  Laennec's  cases  were  males.  M.  Laurence 
(L'Experience,  1840,)  states  the  proportion  between  the  sexes  to 
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be  as  fourteen  to  three.  In  eighteen  cases  of  gangrene  of  the 
lungs  occurring  in  children  between  two  and  a  half  to  fifteen 
years,  collected  by  MM.  Rilliet  and  Barthez,  twelve  were  boys 
and  six  girls.  It  most  commonly  occurs  in  individuals  of  intem- 
perate habits  and  debilitated  constitutions.  M.  Guislain,  (Gaz. 
Med.,  t.  iv.,  Jan.,  1836,)  states,  that  a  large  number  of  insane, 
who  refuse  obstinately  to  take  food  for  any  time,  die  of  gangrene 
of  the  lungs.  M.  Foville  (Diet,  de  Med.  and  Chir.  Prat.),  fre- 
quently found  in  the  lungs  of  idiots  who  died  in  a  state  of  great 
exhaustion  and  filth,  and  who  had  gangrenous  ulcers  over  the 
sacrum  and  trochanters,  small  gangrenous  cavities,  especially 
along  their  anterior  border ;  no  symptoms  during  life  had  led  to 
a  suspicion  of  their  existence,  and  he  believes  that  they  were  pro- 
duced by  the  absorption  and  deposition  of  putrid  matter  in  the 
lungs.  Where  it  occurs  in  consequence  of  the  general  vitiation 
of  the  system,  it  is  very  frequently  associated  with  gangrene  in 
other  parts.  In  the  eighteen  cases  collected  by  MM.  Rilliet  and 
Barthez,  gangrene  of  other  parts  existed  in  ten.  It  is  also  a 
termination  of  pneumonia,  but  a  very  rare  one  of  acute  sthenic 
inflammation  of  the  lungs,  for  of  three  hundred  and  five  cases 
analyzed  by  Grisolle,  not  one  terminated  in  gangrene,  and  of 
seventy  published  cases  carefully  collected  by  him,  seven  only 
could  be  considered  as  positive  instances  of  this  mode  of  termina- 
tion. Nor  in  these  rare  instances  can  the  cause  of  this  termination 
be  determined;  age  appears  to  have  no  influence  in  its  production, 
and  nothing  can  be  more  clearly  established  than  that  the  chances 
of  gangrenous  disease  are  not  directly  as  the  violence  of  the 
inflammation.  M.  Genest  regards  pulmonary  apoplexy  as  a  com- 
mon cause  of  gangrene,  and  MM.  Rilliet  and  Barthez,  from  the 
cases  which  fell  under  their  observation,  think  that  it  is  possible 
that  gangrene  may  supervene  from  the  putrefaction  of  the  effused 
blood.  Valleix,  (Guide  du  Med.  Prat.,  vol.  ii.  p.  342,)  however, 
regards  the  haemorrhage  as  secondary,  and  as  the  result  of  the 
erosion  of  the  pulmonary  vessels.  Louis  has  observed  abundant 
haemoptysis  in  gangrene  of  the  lungs,  but  it  occurred  in  the  course 
of  the  disease,  and  not  at  the  commencement.  Gangrene  of  the 
lungs  supervenes  sometimes  in  the  course  of  the  eruptive  fevers, 
and  MM.  Rilliet  and  Barthez  consider  them,  and  especialy  mea- 
sles, to  be  the  most  common  predisposing  cause  of  the  disease  in 
children.  TonneUi  (Arch.  Gen.  de  Med.,  1830),  asserts  that  it 
sometimes  complicates  puerperal  fever.  M.  Genest  has  published 
several  cases  which  he  supposes  were  due  to  purulent  resorption ; 
and  Cruveilhier  believes  that  capillary  phlebitis  may  occasionally 
be  a  cause.  Cruveilhier  and  Piorry  each  mention  a  case,  where 
the  obliteration  of  an  artery  supplying  a  lobule  was  followed  by 
gangrene,  and  Dr.  Carswell  gives  an  instance  of  compression  of 
a  vesicular  branch  by  a  tumour  being  followed  by  gangrene. 
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PATHOLOGY. — Laennec  has  divided  gangrene  of  the  lungs  into 
two  species — circumscribed  and  non-circumscribed.  When  the 
gangrene  occupies  a  considerable  extent  of  a  lung,  and  has  no 
distinct  limit,  the  pulmonary  tissue  of  the  affected  part  is  engorged, 
humid  and  easily  broken  down,  its  colour  varying  from  a  dirty 
white  to  a  deep  green,  or  blackish  hue,  intermingled  occasionally 
with  brown  or  brownish-yellow  spots.  In  some  points  the  infil- 
tration of  blood  gives  a  livid  aspect  to  the  tissues.  Other  portions 
of  the  diseased  tissue  are  converted  into  a  putrid  mass,  which 
escapes  on  an  incision  in  the  form  of  a  turbid,  thick,  sanious, 
greenish-gray  fluid.  The  whole  mass  exhales  a  strong  gangre- 
nous odour.  Of  the  circumscribed  variety,  there  are  three  degrees. 
In  the  first  you  find  irregular  jet  black,  or  dark-green  masses, 
moist,  resisting  pressure,  and  compared  by  Laennec  to  the  eschars 
on  the  skin  produced  by  vegetable  caustic ;  around  these  masses 
the  pulmonary  tissue  is  inflamed,  the  process  of  elimination  going 
on.  In  the  second  degree,  the  gangrenous  mass  is  reduced  to  a 
state  of  putrilage,  is  of  a  dirty  greenish-gray  colour,  sometimes 
tinged  with  blood,  and  readily  washed  away  by  a  slight  stream  of 
water.  Finally,  either  from  the  eschars  being  detached  in  a  mass, 
or  from  the  removal  of  the  softened  mass  by  expectoration,  an 
irregular  anfractuous  cavity  remains,  which  is  lined  with  a  soft, 
grayish  or  greenish  false  membrane,  and  traversed  by  similar 
bands,  more  or  less  thick,  and  contains  a  sanious  fluid,  exhaling 
a  foetid  odour.  The  pulmonary  tissue  immediately  surrounding 
the  seat  of  the  gangrene,  offers  several  conditions.  Sometimes 
there  is  a  simple,  serous,  sanguinolent  engorgement,  of  a  violet 
or  slaty  or  livid  tint ;  at  other  times  it  is  gorged  with  blood,  and  is 
jet  black,  like  the  masses  of  pulmonary  apoplexy  ;  more  frequently 
it  is  in  the  second  stage  of  hepatization — the  inflamed  tissue  bein'g 
of  some  extent,  of  a  dull  red  colour  and  very  friable.  In  two  cases 
recorded  by  Cruveilhier,  there  was  found  in  the  midst  of  one  of 
these  cavities  containing  pus,  a  fragment  of  soft,  whitish,  pulmonary 
tissue,  evidently  sphacelated,  with  traces  of  the  bronchial  ramifi- 
cations and  blood-vessels,  and  not  foetid.  These  he  regards  as 
instances  of  dry  gangrene  of  the  lungs.  One  of  the  patients  sur- 
vived thirty-five  days  ;  the  expectoration  had  been  bloody,  puri- 
forra  and  inodorous. 

The  right  lung  would  appear  to  be  more  frequently  the  seat  of 
this  lesion  than  the  left.  In  sixteen  cases  occurring  in  children 
where  the  seat  of  the  disease  was  accurately  noted,  ten  were  in 
the  right,  four  in  the  left,  and  in  two  both  lungs  were  attacked. 

SYMPTOMS. — When  gangrene  of  the  lungs  occurs  as  an  idiopathic 
affection,  with  previous  pneumonia,  the  phenomena  of  invasion 
vary.  Sometimes  fever  with  oppression  and  pains  in  the  chest 
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precedes  the  appearance  of  the  characteristic  sputa.  Generally, 
however,  there  is,  for  a  period  varying  from  a  day  to  several  weeks, 
decided  malaise,  with  debility  and  anorexia,  wandering  pains  in  the 
chest,  and  cough — symptoms  indicative  of  some  disorder  of  the 
respiratory  organs,  without  revealing  its  exact  nature.  In  the  cases 
occurring  in  the  insane,  recorded  by  Guislain,  there  were  no  chest 
symptoms,  until  after  expectoration  had  taken  place.  When  the 
disease  is  a  termination  of  pneumonia,  the  characteristic  symptoms 
of  gangrene  suddenly  supervene.  The  most  prominent  of  these 
is  the  peculiar  odour  of  the  expectoration  and  the  breath.  The 
sputa  vary  very  much.  At  the  commencement  they  are  mucous, 
milky  white,  opaque  and  slightly  foetid  ;  they  subsequently  become 
of  a  brownish-yellow  or  greenish  hue ;  sometimes  they  are  of  a 
dirty  grayish  colour  and  sanious.  After  a  cavity  has  formed,  the 
peculiar  gangrenous  sputa  are  mixed  with  muco-purulent  matter. 
The  sputa  are  never  viscous,  or  tenacious.  Their  odour  is  of  the 
most  repulsive  kind,  resembling  that  from  external  gangrene,  but 
more  penetrating  and  insupportable,  and  much  more  perceptible 
after  a  paroxysm  of  cough.  Louis,  according  to  Valleix,  (loc.  cit.,) 
has  noted  several  times  a  very  strong  faecal  odour,  without  any 
thing  extraordinary  having  been  noticed  at  the  autopsy.  Some- 
times the  patient  is  aware  of  the  odour  and  is  incommoded  by 
it,  but  generally  he  seems  unconscious  of  it.  When  no  communi- 
cation with  the  bronchi  exists,  expectoration  will  be  wanting. 
Cough  is  a  constant  symptom  except  in  the  insane,  where,  accord- 
ing to  Guislain,  it  is  absent ;  it  is  generally  feeble,  though  some- 
times sharp  and  painful.  The  pulse  is  frequent,  and  is  generally 
stated  by  writers  to  be  small,  but  Louis,  who  has  observed  care- 
fully several  cases  of  gangrene  of  the  lungs,  only  noticed  this  con- 
dition at  the  termination  of  the  disease,  when  the  prostration  was 
very  great.  The  skin  is  dry  and  hot;  the  face  greatly  altered,  and 
the  expression  hippocratic  ;  the  patient  very  feeble  ;  and  the  de- 
cubitus  dorsal.  The  teeth,  tongue  and  gums  are  usually  covered 
with  a  black  fuliginous  coating  ;  when  the  progress  of  the  disease 
is  rapid,  delirium  and  restlessness  occur,  though  ordinarily  there 
is  stupor.  Towards  the  termination  of  the  disease  there  are  sub- 
sultus  tendinum,  a  foetid  diarrhoea,  sloughs  over  the  sacrum  and 
trochanters,  with  other  symptoms  of  extreme  adynamia. 

The  physical  signs,  before  excavation  has  occurred,  are  flatness 
on  percussion,  over  a  space  of  more  or  less  extent;  in  the  same 
region  a  subcrepitant  rhonchus  is  heard,  with  bronchial  respira- 
tion and  bronchophony ;  after  a  cavity  has  formed,  there  will  be 
cavernous  respiration,  gurgling  and  pectoriloquy. 

The  progress  of  this  disorder  is  variable ;  sometimes  it  is  very 
rapid,  running  through  all  its  stages  in  a  few  days ;  at  other  times 
it  is  prolonged  for  several  months  ;  Louis  has  seen  several  cases 
last  for  five  or  six  months.  It  sometimes  terminates  in  perforation 
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of  the  pleura  and  pneumothorax.  Cicatrization  of  the  cavity  may 
take  place.  Cruveilheir  (Anat.  Path.  liv.  xi.  p.  2),  has  figured 
several  gangrenous  cavities  in  progress  of  cicatrization. 

DIAGNOSIS. — In  the  course  of  a  well-marked  pneumonia,  if  the 
breath  and  sputa  acquire  a  gangrenous  odour,  and  the  expectora- 
tion is  sanious,  purulent,  opaque  and  not  viscous,  and  with  these 
symptoms  there  is  great  prostration,  there  can  be  no  doubt  of  the 
existence  of  gangrene  of  the  lungs.  We  shall  have  the  same 
certainty,  if,  besides  the  gangrenous  odour  of  the  breath  and  ex- 
pectoration, there  is  dulness,  over  a  limited  space,  in  the  chest, 
with  subcrepitant  rhonchus,  bronchial  respiration,  bronchophony, 
followed  by  cavernous  respiration,  gurgling  and  pectoriloquy. 

The  walls  of  tuberculous  cavities  sometimes  become  gangren- 
ous ;  the  history  of  the  case  and  careful  physical  exploration  will 
generally  define  the  character  of  the  case. 

PROGNOSIS. — Can  gangrene  of  the  lungs  terminate  favourably? 
Many  instances  of  recovery  from  gangrene  of  the  lungs  have  been 
published,  but  of  all  these,  a  solitary  one,  observed  by  Louis,  is 
the  only  case  in  which  there  is  no  doubt  as  to  the  real  nature  of 
the  disease.  Recovery,  therefore,  though  rare,  is  possible.  Death 
may  occur  in  the  second  or  third  stage  of  the  disorder. 

TREATMENT. — In  the  treatment  of  gangrene  of  the  lungs,  the 
most  prominent  indication  is  to  support  the  patient  by  nutritious 
diet,  and  the  administration  of  opium,  wine,  quinine,  &c.  In 
addition  to  these  means,  the  chloride  of  soda  may  be  administered 
internally  and  by  inhalation.  This  treatment  should  be  persevered 
in  for  some  time  after  the  foetidity  of  the  expectoration  and  breath 
has  ceased.] 


SECTION  V. 

[PULMONARY  APOPLEXY. 

THIS  disease  was  scarcely  noticed  by  or  known  to  pathologists, 
until  it  was  investigated  and  described  by  Laennec.  It  is  a  con- 
gestion of  the  lung  accompanied  with  the  effusion  of  blood  into 
the  air-cells  of  one  or  more  lobules,  or  into  the  substance  of  the 
organ  itself,  lacerating  and  destroying  its  structure,  and  in  some 
cases  even  rupturing  its  investing  membrane.  It  is  a  disease  of 
by  no  means  common  occurrence. 

CAUSES. — Organic  disease  of  the  heart  is  the  most  common 
predisposing  cause  of  apoplexy  of  the  lungs.  Of  twenty-two 
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cases  examined  after  death  by  Dr.  Townsend,  (Cyc.  Prat.  Med., 
art.  Apop.  of  the  Lungs,)  fifteen,  or  rather  more  than  two-thirds, 
occurred  in  individuals  labouring  under  heart  disease ;  in  two 
instances  it  was  connected  with  tubercles;  in  one  it  was  caused  by 
external  violence  ;  and  in  four  he  was  unable  to  trace  the  haemor- 
rhage to  any  local  impediment  to  the  circulation,  or  to  any  organic 
disease  of  the  heart  or  lungs.  In  most  of  the  cases  reported  by 
Laennec,  Andral,  Bouillaud,  Rousset,  Cruveilhier,  Bricheteau, 
Law,  &c.,  there  was  organic  disease  of  the  heart,  affecting  princi- 
pally the  right  cavities  of  the  organ.  Dr.  Watson  declares  that 
the  heart  disease  is  in  its  left  chambers,  and  very  frequently  con- 
sists in  contraction  of  the  mitral  orifice.  "  No  example  of  pul- 
monary apoplexy,"  he  says,  "even  apparently  dependent  upon 
hypertrophy  of  the  right  side  of  the  heart,  has  ever  fallen  under 
my  notice."  Although  the  majority  of  cases  of  apoplexy  of  the 
lungs  is  secondary,  it  sometimes  occurs  without  any  apparent 
derangement  in  the  pulmonary  system,  or  rather  premonitory 
symptom,  and  must  in  such  instances  be  regarded  as  an  idiopathic 
affection.  Of  six  cases  proving  suddenly  fatal,  recorded  by  Dr. 
Townsend,  three  were  in  the  enjoyment  of  perfect  health  up  to 
the  moment  of  seizure ;  a  third  was  a  robust  man  in  the  prime  of 
life,  who  had  occasionally  suffered  from  bronchitis  and  constipa- 
tion ;  a  fifth  was  in  the  advanced  stage  of  typhus  fever ;  and  in 
one  case  only  could  the  disease  be  traced  to  any  organic  disease 
of  the  thoracic  viscera.  According  to  Louis,  apoplexy  of  the 
lungs  was  not  an  uncommon  lesion  of  the  yellow  fever  at  Gibral- 
tar in  1828. 

SYMPTOMS.— An  attack  of  pulmonary  apoplexy  is  sometimes 
very  sudden,  its  progress  rapid,  and  a  fatal  termination  speedy.  The 
patient  is  seized  without  any  premonition  with  intense  dyspnoaa, 
amounting  almost  to  suffocation ;  this  with  great  anxiety,  a  pro- 
found alteration  of  countenance,  and  occasionally  haemoptysis, 
sometimes  copious,  sometimes  slight,  is  frequently  the  only  symp- 
tom present.  These  are  instances  of  the  apoplexia  fulminans  of 
the  ancient  writers,  and  the  apoplexiefoudroyante,  of  the  French. 
When  the  invasion  is  less  violent,  there  is  first  usually  an  uneasy 
feeling  or  constriction  about  the  chest,  with  heat,  and  sometimes 
actual  sharp  pain;  the  respiration  soon  becomes  embarrassed, 
is  deep,  interrupted  and  irregular,  and  genuine  orthopnoaa  may 
supervene.  .When  the  oppression  is  very  severe,  the  inspiratory 
muscles  contract  violently  and  elevate  the  shoulders,  and  tracheal 
respiration  may  be  heard  at  some  distance ;  if  there  be  fluid  in 
the  bronchia  there  will  be  gurgling;  there  are  alternate  redness 
and  paleness  of  the  face,  with  chilliness  of  the  surface,  and  a 
sharp  cough,  followed,  sometimes,  by  the  expectoration  of  bright- 
coloured  frothy  blood.  This  latter  symptom  has  been  variously 
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estimated.  According  to  Laennec,  haemoptysis  is  one  of  the  most 
constant  and  important  phenomena  of  apoplexy  of  the  lungs,  the 
blood  being  generally  voided  in  considerable  quantity,  pure  and 
fluid.  Bricheteau,  Louis  and  others  deny,  on  the  other  hand,  that 
hemoptysis  ever  occurs  in  pulmonary  apoplexy.  This  difference 
of  opinion  has  arisen  from  too  great  exclusiveness  in  the  views  of 
these  writers.  It  would  appear  from  the  observations  of  Andral, 
Bouillaud,  Rousset,  &c.,  that  the  haemoptysis  is  most  frequently 
limited  to  the  expectoration  of  sanguinolent  sputa,  that  sometimes 
it  is  more  abundant,  and  that  it  is  frequently  altogether  wanting. 
When  the  sputa  are  sanguinolent,  the  blood  is  not  intimately 
mixed  with  them ;  it  is  more  or  less  red,  with  a  tendency  to  coa- 
gulation. When  the  symptoms  we  have  just  enumerated,  have 
acquired  much  intensity,  the  face  becomes  pale  or  livid,  the  body 
is  bathed  in  a  cold  sweat,  there  are  great  anxiety  and  suffering, 
the  pulse  is  frequent,  soft  and  feeble,  with  sometimes  a  peculiar 
vibration. 

The  signs  afforded  by  physical  exploration  are  by  no  means 
satisfactory.  Those  considered  as  pathognomonic  by  Laennec, — 
absence  of  respiration  in  a  circumscribed  space,  corresponding  to 
the  seat  of  the  lesion,  with  a  border  of  sub-crepitant  rhonchus, — 
have  not  been  by  others  found  to  be  by  any  means  so  constant. 
Persistent  weak  respiration  immediately  over  the  seat  of  the  extra- 
vasation, or  if  it  be  extensive  and  superficial,  suppression  of  the 
respiratory  murmur  within  a  limited  space,  with  harsh  and  exag- 
gerated, bronchial  and  even  blowing  respiration,  beyond  the  limits 
of  the  effusion,  and  mucous  rhonchus,  if  there  be  haemoptysis,  and 
slight  bronchophony,  are  more  usually  considered  as  the  ordinary 
physical  signs  derived  from  auscultation,  though  still  frequently 
wanting.  On  percussion  the  clearness  and  duration  of  the  sound 
are  diminished,  and  the  resistance  of  the  parietes  is  increased,  in 
proportion  to  the  degree  and  extent  of  the  lesion.  When  the 
lesion  is  limited  nothing  can  be  expected  from  percussion,  and 
even  Dr.  Piorry  confesses  that  much  less  is  obtained  from  it  than 
we  had  reason  to  anticipate.*  These  signs  will  of  course  vary, 
and  be  modified  according  to  the  situation  of  the  haemorrhage. 
According  to  Laennec,  the  most  common  seat  of  apoplectic  effu- 
sion is  the  central  part  of  the  lower  lobe,  or  towards  the  middle 
and  posterior  portion  of  the  lungs ;  it  is  consequently  in  the 
posterior  inferior  regions  of  the  chest  that  we  are  to  search  for  the 
physical  signs. 

PATHOLOGY. — The  anatomical  lesions  of  apoplexy  of  the  lungs 
have  been  studied  with  great  care.  Considerable  congestion, 
either  of  one  or  both  lungs,  or  of  considerable  portions  of  the 

*  Traite  de  Mededne  Prat.,  &c.,  t.  iii.  p.  173. 
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lung  will  be  found.  The  vessels  are  greatly  distended,  the  lungs 
red,  voluminous  and  heavy,  and  when  cut  into  the  blood,  flows 
slowly.  Generally,  however,  another  lesion  is  present,  which 
occurs  in  two  forms.  In  the  one  we  find  a  number  of  hard,  firm, 
circumscribed  masses  or  knots,  of  a  dark  colour,  varying  in 
size  from  a  marble  to  a  hen's  egg ;  when  cut  into  they  offer 
more  resistance  than  hepatized  lung,  the  surface  of  the  incision  is 
dark  red  or  black,  granular,  the  granulations  being  larger  than 
those  of  hepatization,  the  edges  are  defined,  terminate  abruptly, 
and  exhibit  a  strong  contrast  with  the  surrounding  tissue,  which 
is  ordinarily  sound,  soft  and  crepitant,  or  else  slightly  infiltrated 
with  blood.  In  the  other  form  of  pulmonary  apoplexy  there  are 
fewer  of  these  masses,  sometimes  only  one,  and  that  large,  diffused, 
and  occupying  a  whole  lobe,  or  sometimes  nearly  an  entire  lung ; 
in  such  cases  the  parenchyma  is  broken  down,  and  reduced  to  a 
soft  fluctuating  mass,  and  there  is  a  quantity  of  extravasated  blood 
partly  fluid,  partly  coagulated,  with  traces  of  the  original  struc- 
ture found  ;  the  colour  of  the  mass  gradually  deepens  towards  the 
centre,  which  is  formed  of  a  black  clot  of  blood.  Corvisart, 
Bagh,  Andral,  Ferguson,  &c.,  report  cases  where  laceration  of 
the  investing  membrane  occurred,  with  the  escape  of  the  effused 
blood  into  the  cavity  of  the  pleura. 

In  the  first  of  these  forms  the  solid,  dark-coloured  masses,  are 
caused  by  the  effusion  of  blood  into  the  air  cells  of  one  or  more 
lobules,  and  its  subsequent  coagulation.  This  may  be  satisfac- 
torily proved  by  examining  in  a  strong  light  the  granular  surface 
of  a  section,  and  by  gently  scraping  it  with  a  scalpel,  so  as  to  turn 
out  the  little  rounded  coagula  from  the  cells, — resembling  dried, 
or,  according  to  Bouillaud,  boiled  blood, — after  which  the  distinct 
cellular  tissue  of  the  part  is  evident,  resembling  a  section  of  the 
corpus  cavernosum  penis.  Here  there  is  no  solution  of  continuity, 
but  a  simple  infiltration  of  the  vesicular  structure,  the  exact  cir- 
cumscription being  due  to  the  isolation  of  the  lobules  one  from  the 
other.  The  solidity  is  due  to  the  absorption  of  the  serum,  and 
the  coagulation  of  the  fibrin,  for  when  death  is  immediate,  the 
masses  are  much  softer.  The  dark  colour  is  caused  by  the  stag- 
nation of  the  blood. 

The  concurrent  lesions  are,  usually,  cardiac  disease,  sometimes 
pulmonary  tubercles. 

DIAGNOSIS. — From  what  has  been  said,  when  treating  of  the 
symptoms,  the  difficulty  of  forming  a  diagnosis  in  pulmonary 
apoplexy,  will  be  easily  understood.  The  absence  of  respiration 
and  the  flatness  on  percussion,  regarded  as  pathognomonic  by 
Laennec,  are,  as  we  have  seen,  frequently  absent,  especially  if  the 
lesion  is  deep  seated,  or  even  when  present,  are  very  difficult  to 
ascertain. 

,:, 
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The  accompanying  subcrepitant  or  mucous  rhonchus  is  due 
to  haemoptysis,  which  may  be  wanting  or  present.  These  diffi- 
culties caused  Bouillaud  to  say  that  pulmonary  apoplexy  was 
rather  to  be  guessed  at  than  diagnosticated.  Still  there  are  cases 
where  the  physical  signs  before  enumerated,  conjoined  to  the 
rational  symptoms,  will  enable  us  to  make  out  a  diagnosis  with  tole- 
rable certainty  and  precision.  When  in  a  circumscribed  portion 
of  the  lung,  generally  in  the  middle  or  lower  lobes  and  poste- 
riorly, there  is  diminished  clearness  or  decided  dulness  on  per- 
cussion, with  the  respiratory  murmur  in  the  same  spot  feeble  or 
absent,  the  sputa  sanguinolent,  the  blood  and  mucus  not  being 
intimately  mixed,  with  great  oppression  and  anxiety,  and  when  all 
these  symptoms  have  appeared  suddenly,  we  may  diagnosticate 
with  tolerable  certainty  apoplexy  of  the  lungs,  especially  if  there 
coexists  cardiac  disease. 

Pneumonia  is  the  only  disease  with  which  at  first  sight  pulmo- 
nary apoplexy  could  be  confounded;  but  the  error  will  be  avoided 
if  attention  is  paid  to  the  difference  in  the  general  and  physical 
signs.  The  absence  of  fever  and  gastric  derangement,  the  differ- 
ence in  the  character  of  the  expectoration,  and  the  absence  of 
crepitant  rhonchus,  and  decided  blowing  respiration  and  broncho- 
phony  will  elucidate  the  diagnosis. 

PROGNOSIS. — Apoplexy  of  the  lungs  must  always  be  viewed  as 
a  very  serious  disease,  and  in  the  majority  of  instances  terminates 
fatally.  In  some  cases  death  occurs  very  suddenly,  but  usually 
the  progress  of  the  disorder  is  slower,  the  symptoms  gradually 
augmenting  in  intensity,  until  the  patient  dies  asphyxiated.  Its 
duration  is  seldom  more  than  a  few  days.  Considerable  embarrass- 
ment in  the  respiration,  great  anxiety,  coldness  of  the  extremities, 
quickness  and  smallness  of  the  pulse,  and  finally,  the  symptoms 
of  cardiac  disease  in  an  advanced  stage,  announce  certain  death. 
Gangrene  of  the  lungs  sometimes  supervenes  on  pulmonary  apo- 
plexy, and  our  prognosis  should  always  contemplate  the  possibility 
of  such  an  event,  especially  where  the  lesion  is  considerable  and 
the  constitution  of  the  patient  such  as  to  favour  gangrene.  In  one 
instance  Dr.  Townsend,  (Cyc.  Prat.  Med.,  art.  Apop.  of  the  Lungs), 
was  enabled  to  trace  the  different  stages  of  the  disease  from  the 
formation  of  an  apoplectic  extravasation  into  a  gangrenous  mass. 


TREATMENT. — The  principal  indication  in  the  treatment  of  pul- 
monary apoplexy  is  to  relieve  at  once  the  local  congestion  and 
arrest  the  haemorrhage.  With  this  view  one  or  more  veins  should 
be  immediately  opened.  We  must  bleed  freely  at  the  outset,  and 
until  relief  is  afforded  and  a  decided  impression  made  on  the  pulse, 
or  until  partial  syncope  is  induced.  A  prompt  and  active  cathartic 
should  then  be  administered. 
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27.  R.— Olei  Tiglii,  gtt.  ss. 

Ext.  Col.  Comp.,  gr.  x. 
M. — Div.  in  pil.,  ij. 

Nauseating  doses  of  tartar-emetic,  either  alone  or  in  combina- 
tion with  the  nitrate  of  potash,  will  be  found  of  great  service  in 
relieving  the  congestion,  reducing  the  action  of  the  heart,  and 
equalizing  the  circulation.  Sinapisms  should  be  applied  to  the 
extremities  and  between  the  shoulders.  If  this  course  of  treat- 
ment should  be  so  successful  as  to  relieve  the  imminent  distress- 
ing symptoms,  we  ought  then  resort  to  such  means  as  will  pre- 
vent further  congestion  and  hsemorrhage.  Total  rest  and  silence, 
with  a  severe  antiphlogistic  regimen,  must  be  prescribed.  Nitrate 
of  potash,  or  tartar-emetic,  may  be  given  in  suitable  doses.  The 
acetate  of  lead  has  been  highly  praised  by  the  late  Dr.  Mclntosh. 
Digitalis  or  prussic-acid  may  also  be  of  service  in  controlling  the 
action  of  the  heart.] 


SECTION  VI. 

PULMONARY  (EDEMA. 

(EDEMA  of  the  lung  consists  in  an  effusion  of  serum  into  the 
tissue,  probably  both  between  and  within  the  cells  and  minute 
tubes. 

ANATOMICAL  CHARACTERS. — Its  anatomical  characters  are,  that 
the  lung  is  heavier  and  paler  than  usual,  pits  on  pressure,  crepi- 
tates little  under  the  finger,  and  when  cut,  exudes  a  frothy  serum. 
[On  opening  the  thorax  an  cedematous  lung  does  not  collapse:  its 
colour  is  a  clear  or  reddish  gray,  less  deep  anteriorly  than  pos- 
teriorly, where  it  is  sometimes  of  a  violet  hue.  When  thrown 
into  water,  the  lung  floats  entire  or  in  parts.  Its  consistence  is 
normal.  According  to  Andral,  oedema  of  the  lungs  in  adults  is 
situated  at  the  inferior  posterior  part  of  these  organs.  Rilliet  and 
Barthez  have  not,  however,  found  this  to  be  the  case  in  children. 
Their  observations,  founded  on  seventy-seven  autopsies,  exhibit 
the  lesion  more  constantly  in  the  superior  than  inferior  lobe.  The 
quantity  of  fluid  in  the  organ  varies :  sometimes  on  the  section  of 
the  lung  there  is  a  mere  oozing ;  at  other  times  the  lung  is  greatly 
distended  by  it,  and  on  cutting  into  it,  it  escapes  in  large  quantity. 
Air  is  generally  mingled  with  the  contained  liquid,  but  it  is  occa- 
sionally wanting.  Laennec  regarded  this  as  an  evidence  of  the 
age  of  the  disease.  Air  is  wanting  also  when  the  cedema  coin- 
cides with  pneumonia  or  carnification.  Laennec  considered  the 
seat  of  the  oedema  to  be  always  the  pulmonary  vesicles ;  but  it 
seems  probable  that  it  is  also  interlobular. 
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It  should  be  borne  in  mind  that  in  many  instances  oedema  of 
the  lung  is  a  post-mortem  phenomena.] 

CAUSES. — It  is  seldom  idiopathic,  but  like  oedema  of  other  parts, 
results  from  some  loss  of  balance  in  the  circulation,  an  obstruction 
to  the  return  of  blood,  or  in  a  few  instances  an  excess  of  exhala- 
tion. Thus  it  may  arise  from  the  obstructions  occasioned  by  organic 
diseases  of  the  heart,  lungs,  or  liver,  or  from  the  increased  exha- 
lation supervening  on  exanthematous  fevers,  particularly  scarlatina 
and  rubeola,  or  on  those  diseases  of  the  kidneys  which  interfere 
with  their  excretory  function,  and  are  accompanied  by  dropsical 
effusions  in  various  parts.  [  (Edema  of  the  lungs  is  not  an  uncom- 
mon affection  in  children,  although  it  has  attracted  very  little  atten- 
tion. It  is  nearly  always  secondary,  and  very  frequently  terminal ; 
it  frequently  forms  part  of  those  sudden  serous  congestions  which 
follow  scarlet  fever,  and  so  much  endanger  the  life  of  the  patient. 
Albuminous  nephritis  is  one  of  the  most  frequent  causes  of  oedema 
of  the  lungs.  It  is  probable  that  this  affection  may  occur  with 
general  dropsy,  independent  of  any  local  pulmonary  lesion.] 

SYMPTOMS. — Being  thus  a  sequel  of  other  disease  rather  than  a 
pathological  condition  distinct  in  itself,  the  symptoms  accompany- 
ing oedema  must  vary  greatly  according  to  the  cause  which  produces 
it.  When  extensive,  it  occasions  dyspnoea,  cough,  and  thin  mucous 
or  serous  expectoration. 

The  physical  signs  are  a  crepitant  or  subcrepitant  rhonchus, 
with  the  breathing  less  fine  and  even  than  that  of  pneumonia,  and 
giving  proof  of  the  presence  of  more  liquid  by  the  mucous  rhon- 
chus in  some  of  the  larger  tubes.  The  natural  vesicular  murmur 
is  rendered  indistinct,  especially  at  the  lower  and  back  part  of 
the  chest,  where  also  the  sound  on  percussion  is  impaired.  These 
signs  are  very  like  those  of  the  first  stage  of  pneumonia ;  and  the 
distinction  is  chiefly  to  be  found  in  the  general  symptoms ;  the 
fever,  rusty  expectoration,  and  progressive  increase  of  pneumonia 
being  absent,  and  there  being  present  oedema  of  other  parts,  or 
other  signs  of  disease  that  may  be  supposed  to  produce  it.  [We 
have  no  positive  signs  furnished  by  auscultation  by  which  we  can 
recognize  pulmonary  oedema.  One  cause  of  this  difficulty  is  that 
this  lesion  is  nearly  always  a  secondary  affection,  occurring  con- 
jointly with  bronchitis,  pneumonia,  pulmonary  or  bronchial  tuber- 
cles, &c.;  the  signs  of  these  affections  being  mingled,  its  recognition 
is  obscured.]  From  our  own  observation  we  should  say,  that  the 
lungs  are  less  liable  to  oedema  than  the  external  cellular  tissue ; 
and  they  are  rarely  so  affected  unless  there  be  also  anasarca,  or 
ffidema  of  the  limbs. 

TREATMENT. — This  must  depend  on  the  nature  of  the  cause, 
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and  be  adapted  to  the  character  of  the  organic  lesion  which  is 
generally  present.  The  oedema  which  follows  scarlatina  and 
measles  generally  yields  to  hydragogue  .purgatives  and  digitalis  ; 
in  addition  to  which  general  or  local  bleeding  may,  in  some  severe 
cases,  be  required. 


SECTION  VII. 

PHTHISIS  PULMONALIS,  OR   PULMONARY  CONSUMPTION. 

Under  this  head  we  propose  to  include  all  those  forms  of  dis- 
ease of  the  lungs  which  arise  from  the  formation  of  tuberculous 
matter,  or  of  depositions  and  indurations  which  are  allied  to  it, 
in  the  substance  of  the  lung.  By  the  names,  phthisis,  consump- 
tion, and  more  properly  by  that  of  decline*  is  implied  the  wasting 
of  the  body  from  the  effect  of  a  disorganizing  process  going  on  in 
the  lungs.  A  disease  so  varied  in  extent  and  course  as  phthisis 
is,  can  scarcely  be  comprehended  in  a  definition  by  symptoms, 
but  its  most  general  character  may  be  stated  as  follows  :  cough, 
with  at  first  little  or  only  transparent  expectoration,  occasionally 
ha?moptysis,  afterwards  opaque,  purulent,  and  copious  expectora- 
tion ;  quick  pulse  and  fever,  particularly  in  the  evening,  and  end- 
ing with  night  sweats ;  dyspnoea,  or  shortness  of  breath,  gradu- 
ally increasing ;  progressive  emaciation  and  debility.  The  chief 
physical  signs  are,  irregular  expansion  of  the  chest,  dulness  on 
percussion,  with  imperfect  or  bronchial  sound  of  respiration  in 
some  of  the  upper  parts  of  the  chest ;  afterwards  cavernous  rhon- 
chus,  respiration,  and  pectoriloquy ;  indicating  partial  consolida- 
tion of  the  lung,  followed  by  the  formation  of  cavities,  communi- 
cating with  the  air-tubes. 

But  it  would  be  irrational  and  tedious  to  enter  into  any  details 
of  the  symptoms  and  history  of  the  disease,  without  first  consider- 
ing the  pathological  nature  of  those  changes  which  it  causes  in 
the  lung  ;  and  as  these  are  chiefly  learned  by  a  study  of  the  ana- 
tomical characters  of  the  lesions,  we  shall  premise  a  brief  sketch 
of  these ;  and  by  tracing  out  their  progress  through  their  stages 
and  complications,  we  may  be  enabled  better  to  comprehend  the 
nature  of  the  disease,  and  the  signs  and  symptoms  which  accom- 
pany it. 

ANATOMICAL  CHARACTERS. — When  we  examine  the  lungs  of 
persons  who  have  died  of  consumption,  we  find  them  greatly 
changed  from  their  natural  condition  :  they  are  more  or  less  con- 
solidated in  irregular  masses ;  and  on  cutting  into  them,  they  are 

[*  The  Irish  name  of  phthisis  is  very  significant  and  expressive,  seilgean-as, 
a  shrinking  of  one's  self.] 
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also  generally  found  excavated  into  hollows  of  various  sizes  and 
shapes,  which  are  either  empty,  or  contain  a  thick  liquid  matter. 

The  morbid  conditions  may  be  arranged,  under  the  following 
heads : 

1.  On  pressing  the  softer  parts  of  the  lung  between  the  fingers, 
there  are  felt  in  it  a  number  of  hard  little  bodies  ;  and  on  cutting 
into  them,  they  are  found  to  be  roundish  granules,  of  a  light  semi- 
transparent  reddish  drab,  or  skin-colour,  sometimes  more  gray 
or  ash-coloured,  more  rarely  devoid  of  colour  and  quite  transpa- 
rent ;  of  sizes  varying  from  a  pin's  head  to  a  hemp-seed.  Their 
hardness  is  considerable,  sometimes  almost  equalling  that  of  car- 
tilage ;  these  are  the  miliary  granulations  and  miliary  tubercles 
of  Laennec  and  other  writers.  They  are  sometimes  found  iso- 
lated, and  studding  a  tissue  otherwise  healthy :  but  more  commonly 
they  are  in  groups  of  several  together :  and  then  they  are  either 
clustered  in  bunches  like  little  berries,  or  they  form  a  considerable 
mass,  with  the  interstitial  tissue  consolidated  and  indurated  be- 
tween them.  They  are  most  commonly  distinct  in  the  inferior 
lobes  ;  in  the  upper  parts,  and  near  the  root  of  the  lung,  they  are 
usually  conglomerated  in  masses.  In  the  upper  parts,  too,  it  is 
most  common  to  find  in  them  opaque  specks  of  a  yellowish- white 
colour,  which  are  generally  in  the  centre  of  the  granules,  some- 
times at  their  margins.  In  the  distinct  granulations,  the  opaque 
part  is  little  more  than  a  speck ;  but  in  those  which  form  a  con- 
glomerated mass,  the  opacity  is  often  seen  extending  from  granule 
to  granule  ;  and  in  others  it  constitutes  a  mass  of  considerable 
size  within  the  indurated  cluster  of  granulations. 

[MM.  Andral,  Rilliet  and  Barthez  have  described  another  ori- 
gin of  tubercular  matter,  consisting  of  small,  numerous  white  or 
yellow  spots,  which  they  call  tuberculous  dust  (poussiere  tubercu- 
leuse]  •  smaller  than  the  gray  granulations,  often  less  than  a  grain 
of  sand  or  grits,  it  resembles  the  very  small  eggs  of  an  insect. 
Often  these  granules  escape  the  sight  from  their  extreme  tenuity, 
and  it  is  only  after  looking  at  the  organ  for  some  time  steadily  that 
you  are  enabled  to  recognize  them.  You  then  see  indistinctly  a 
quantity  of  yellow  dust  sowed  through  the  tissues,  and  on  regard- 
ing with  attention  the  diseased  surface,  you  are  enabled  to  distin- 
guish each  grain  of  this  dust,  perfectly  round,  elliptic  or  oval.  More 
or  less  numerous  in  the  same  spot,  they  are  not  close  enough  to 
form  a  continuous  yellow  surface  ;  sometimes  they  are  placed  in 
small  groups,  like  the  eggs  of  flies,  without  being  perfectly  in 
contact  with  each  other.  Occasionally,  however,  these  grains  by 
their  union,  form  well-marked  tubercular  masses ;  in  such  cases 
pressure  will  often  squeeze  out  a  drop  of  blood — a  certain  proof 
that  vessels  still  exist  in  their  intervals.  At  other  times  it  is  impos- 
sible to  prove  the  presence  of  vessels.  The  tissue  in  which  this 
dust  exists,  is  generally  invaded  by  acute  and  chronic  inflamma- 
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tion,  sometimes  by  gray  infiltration,  and  is  nearly  or  entirely  im- 
permeable to  air.  If  you  press  between  the  fingers  a  portion  of 
the  pulmonary  tissue  thus  affected,  a  serous  or  sanious,  non-aerated 
liquid  escapes,  but  the  dust  preserves  its  integrity,  a  proof  that  it 
is  not  fluid. 

The  identity  of  this  dust  and  yellow  tubercle  is  probable,  and 
for  these  reasons  :  the  dust  has  only  been  found  in  tuberculous 
lungs  ;  the  difference  between  the  dust  and  miliary  tubercles  is 
apparently  only  in  volume ;  and  thus  an  intermediate  series  up  to 
crude  tubercle  can  be  shown.  Another  proof  of  their  being  iden- 
tical is  the  fact  that  masses  of  this  dust  united,  form  tubercular 
masses.] 

2.  A  consolidation  of  another  kind  is  also  commonly  found. 
It  is  diffused  through  some  extent  of  the  pulmonary  tissue,  of  no 
particular  shape,  except  that  sometimes  it  seems  to  be  limited  to 
single  lobules  ;  it  varies  in  consistence  ;  it  is  often  as  nearly  as 
hard  as  the  miliary  granulations,  and  in  parts  has  somewhat  of 
their  semi-transparency  and  colour  ;  but  generally  it  has  a  darker 
hue,  from  the  colour  of  the  blood  and  the  black  pulmonary  matter 
in  it.     The  consolidation  is  pretty  complete,  and  the  pulmonary 
texture  cannot  be  distinguished  in  it,  except  here  and  there  the 
coats  of  a  large  blood-vessel,  bronchus,  or  interlobular  septum, 
which  are  often  thickened  and   partake  of  the  induration.     In 
other  cases  the  consolidation  is   less  perfect  ;   there  being  still 
some  air  in  the  tissue,  and  the  adjoining  portion  of  lung  being 
often  emphysematous.     In  these  indurated  masses,  are  often  to  be 
seen,  here  and  there,  more  opaque  light-coloured  spots,  which  are 
sometimes  quite  distinct,  and  of  a  dead  yellowish- white,  like  those 
seen  in  the  miliary  granulations :  but  they  are  here  less  regular 
in  their  shape  and  size  ;  being  sometimes  in  streaks,  curves,  and 
angles,  and  mottling  the  dark  consolidated  texture  with  spots  and 
patches  of  a  lighter  and  opaque  hue.     In  the  lightest  and  most 
opaque  spots,  we  recognize  what  must  be  described  as  the  next 
class  of  morbid  appearances  to  be  met  with  in  phthisical  lungs, 
namely, — 

3.  Opaque  yellowish-white  masses  of  various  form  and  size, 
generally  somewhat  rounded.     Some  of  these  are  nearly  as  solid 
as  the  dark  or  semi-transparent  indurations,  but  they  are  much 
less  tough  ;  others  have  more  or  less  of  a  cheesy  consistence  ;  and 
some  are  found  in  parts  approaching  to  a  state  of  grumous  fluidity, 
still  retaining  their  light  colour  and  opacity.  These  opaque  masses 
are  commonly  found  within  the  indurations  from  which  they  ap- 
pear to  be  formed,  and  they  are  just  of  the  same  character  as  the 
specks  before  described   as  occurring  in  some  of  the  single  or 
aggregated  miliary  granulations.    In  fact,  as  these  specks  are  seen 
(in  some  in  greater  number  and  extent,  and  preceded  by  an  interme- 
diate state  of  opacity),  in  parts  to  pervade  the  whole  mass,  it  may 
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be  fairly  concluded  that  the  clusters  and  nodules  of  granulations 
are  also  converted  into  this  same  opaque  friable  yellowish- white 
matter.  This  matter,  which  is  indisputably  entitled  to  be  distin- 
guished as  tuberculous,  is  occasionally  found  also  in  other  situa- 
tions, unaccompanied  by  any  induration ;  such  as  in  the  anterior 
of  dilated  vesicles  and  bronchial  tubes,  in  masses  under  the  pul- 
monary pleura,  and  in  the  bronchial  glands.  In  these  instances, 
it  is  commonly  of  a  more  friable  and  cheesy  consistence,  and  has 
not  the  hardness  which  it  seems  to  retain  for  a  while  when  it  has 
originated  in  the  indurated  tissue.  But  this  yellow  tuberculous 
matter,  however  tough  and  hard  it  may  be  in  the  first  instance, 
tends  to  soften,  partially  or  wholly  ;  and  thus  the  masses  are  some- 
times found  consisting  of  loose  clots  in  a  purilaginous  fluid,  or 
wholly  reduced  to  a  curdy  or  cheesy  kind  of  puriform  matter.  The 
tuberculous  matter  is  also  not  unfrequently  found  diffused  through 
a  considerable  extent  of  the  pulmonary  texture,  constituting  the 
infiltrated  tubercle  of  Laennec.  In  its  earlier  condition,  the  lung 
in  this  state  closely  resembles  the  advanced  stage  of  hepatization, 
when  the  opacity  which  precedes  suppuration  shows  itself.  It  is 
very  much  mottled  or  marbled  ;  for,  besides  the  yellowish-white 
opacity,  which  is  seen  in  different  degrees,  there  is  the  black  pul- 
monary matter,  giving  it  a  gray  or  greenish  colour,  besides  the 
white  coats  of  vessels  and  interlobular  septa,  and  red  spots  of 
tissue  less  affected.  When  the  lung  in  this  state  is  cut  or  torn, 
which  it  commonly  may  be  with  facility,  its  anterior  presents  a 
granular  surface  like  that  of  hepatization  ;  and  except  that  its 
colour  is  more  varied,  and  it  has  generally  more  of  the  light  opa- 
city of  tuberculous  matter,  it  resembles  a  hepatized  lung  very 
closely.  But  in  it  there  are  often  found  what  are  rarely  met  with 
in  hepatized  lungs — circumscribed  abscesses  or  cavities  contain- 
ing a  fluid  matter.  To  this  softened  and  fluid  state,  then,  all  the 
conditions  which  we  have  been  describing  tend  to  pass,  and 
thus  are  formed  vomicts,  the  matter  of  which  being  evacuated  into 
the  bronchial  tubes,  leaves  the  form  of  lesion  next  to  be  mentioned. 
4.  Lastly,  we  find  cavities  or  excavations  very  various  in  num- 
ber and  form,  and  of  sizes  from  that  of  a  cherry-stone  upwards  to 
the  extent  of  a  whole  lobe.  Sometimes  they  contain  more  or  less 
of  the  remains  of  the  softened  tubercle,  or  a  more  liquid  pus,  or  a 
mixed  serous,  mucous,  and  purulent  fluid  tinged  with  blood,  or 
they  may  be  empty.  They  communicate  with  the  air-tubes,  and 
often  with  each  other, — the  process  of  softening  and  ulceration 
having  opened  the  passage;  but  blood-vessels  and  interlobular 
septa  are  often  found  to  have  escaped  the  destructive  process,  and 
form  cords  or  bands  across  the  cavities.  The  blood-vessels  are, 
however,  almost  always  impervious  in  these  cases,  and  the  septa 
are  thickened  by  the  deposition  of  lymph.  The  walls  of  the  cavi- 
ties are  composed  of  the  consolidated  tissue  of  the  lung,  rough, 
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and  sometimes  sloughy ;  or  of  an  irregular  coat  of  lymph  ;  or,  in 
old  cavities,  of  a  kind  of  new  membrane,  which  in  some  cases  is 
thin  and  fine  like  a  mucous  membrane,  and  in  others  thick,  rigid, 
and  more  of  a  fibre-cartilaginous  character.  [Around  the  caverns 
and  suppurated  tubercles  you  constantly  find  an  induration  of  the 
parenchyma.  The  tissue  of  the  organ  is  of  a  slaty  hue,  more  or 
less  gray,  very  hard  and  completely  impermeable  ;  if  it  is  cut  into 
or  torn,  the  granulated  appearance  of  hepatization  is  not  visible. 
This  gray  matter  has  an  opaline  appearance,  which  cannot  be 
ascribed  to  the  presence  of  gray  granulations,  inasmuch  as  they 
are  absent ;  it  is  traversed  by  white,  thick,  cellular  septa,  quite  as 
distinct  as  those  of  non-tubercular  chronic  pneumonia ;  it  is 
exsanguineous,  and  when  pressed  or  divided,  generally  yields. 
Not  unfrequently  you  find  disseminated  on  its  surface  a  number  of 
gray  granulations,  or  even  crude  or  suppurating  tubercles.  Ac- 
cording to  Dr.  Chomel,  this  peculiar  induration  of  the  lung  is  but 
a  few  lines  in  thickness,  but  Dr.  Grisolle  has  found  that  in  some 
cases  it  has  acquired  that  of  nearly  half  an  inch.  Its  extent  of 
surface  is  much  greater,  for  it  follows  in  all  their  windings  the 
tubercular  excavations,  of  which  it  forms  a  part  of  the  walls.] 
When  these  cavities  approach  to  the  pleural  surface  of  the  lung, 
there  is  often  a  coating  of  lymph  or  false  membrane  on  the  pleura 
at  the  part,  which  either  thickens  in  it,  or  unites  it  by  adhesions 
to  the  costal  pleura.  Sometimes,  however,  there  is  no  such 
deposit  or  adhesion ;  and  it  occasionally  happens,  that  the  pleura 
is  also  ulcerated,  and  being  perforated,  allows  the  contents  of 
the  cavity,  and  the  air  from  the  bronchi,  to  pass  into  the  pleural 
sac,  causing  pneumothorax  and  pleuritic  inflammation.  There  is 
this  remarkable  in  the  position  and  size  of  the  cavities, — that  they 
are  almost  always  largest  and  most  numerous  near  the  summits  of 
the  lungs ;  there  being  often  one  or  more  cavities  there,  when  in 
the  inferior  lobes  there  are  only  scattered  indurations.  In  fact, 
it  may  generally  be  observed  of  all  the  lesions  connected  with 
phthisis,  that  they  affect  the  upper  and  posterior  more  than  the 
lower  and  anterior  lobes  ;  and  that  they  are  also  more"  advanced 
in  the  former.  This  is,  however,  more  remarkable  with  the  cir- 
cumscribed indurations  and  tubercles ;  for  with  the  diffused  con- 
solidations, especially  of  the  light  opaque  kind,  (tuberculous  infil- 
tration,) the  middle  and  inferior  lobes  are  often  also  affected,  and 
cavities  are  commonly  found  in  every  part. 

Besides  these  chief  and  more  essential  changes  of  the  lungs  in 
phthisis,  many  others  are  often  found  of  a  more  accidental  cha- 
racter, such  as  hsemorrhagic  effusion  and  consolidation ;  inflamma- 
tory congestion  and  hepatization  of  the  lung;  products  of  inflam- 
mation of  the  pleura;  inflammation,  ulceration,  thickening,  and 
dilatation  of  the  bronchial  tubes  ;  irregular  dilatation  of  the  air- 
cells,  sometimes  with  increased  flaccidity,  sometimes  with  rigidity; 
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enlargement  and  induration  of  the  bronchial  glands,  with  yellow 
tuberculous  matter  in  its  different  states  in  them.  The  last  affec- 
tion is  of  common  occurrence  in  children ;  and,  according  to  Dr. 
Carswell,  sometimes  exists  to  such  an  extent  as  to  cause  the  glands 
to  swell  and  press  on  the  trachea  near  its  bifurcation.  [In  about 
one-sixth  of  the  whole  number  of  patients  dying  of  phthisis,  there 
is  recent  pneumonia,  which  almost  always  occupies  the  lower  lobe; 
it  consists  of  engorgement  or  red  hepatization.  It  occurs  in  about 
the  same  proportional  frequency  as  in  other  chronic  diseases,  and 
tubercles  and  tuberculous  cavities  have  little  or  no  influence  on  its 
development  in  the  terminal  period  of  phthisis.  Adhesions  between 
the  lungs  and  costal  pleurae  are  constant,  for  of  one  hundred  and 
twelve  subjects,  Dr.  Louis  found  one  only  whose  lungs  were 
perfectly  free  in  every  point  of  their  surface.  There  is  always  a 
direct  proportion  between  the  amount  of  adhesions  and  the  degree 
of  pulmonary  disorganization,  and  this  constant  relationship  shows 
the  influence  of  tuberculous  cavities  on  the  generation  of  the 
pleural  adhesions.  Tubercles  or  gray  semi-transparent  granula- 
tions are  found  developed  on  the  attached  surfaces  of  the  costal 
pleura,  with  or  without  attendant  false  membranes  on  the  corre- 
sponding free  surface.  Recent  pleurisy  occurs  at  the  close  of  life 
in  about  one-sixteenth  of  the  cases.  A  pleuritic  effusion  from  one 
pint  and  three  quarters,  and  upwards,  sometimes  occurs  rapidly 
before  death.  The  two  pleural  lesions  proper  to  phthisis  are  the 
cartilaginous  cap  investing  the  summit  of  the  lung,  and  the  tuber- 
cles met  with  either  in  pleuritic  false  membranes,  or  beneath  the 
attached  surface  of  the  serous  tissue.] 

Besides,  in  the  lungs,  various  lesions  are  frequently  found  in 
other  organs  in  the  consumptive.  The  trachea  or  larynx  is  not 
uncommonly  ulcerated,  particularly  in  those  parts  over  which  the 
matter  expectorated  most  commonly  passes.  Hence  the  side  of 
the  trachea  and  branches  next  to  large  cavities  in  the  lungs,  and 
the  under  surface  of  the  vocal  cords  and  epiglottis,  are  more  com- 
monly the  seat  of  these  ulcerations.  Louis  met  with  ulceration 
of  the  larynx  in  one-fifth  of  the  cases  of  phthisis  which  he  ex- 
amined, and  of  the  trachea  in  a  third  ;  whilst  these  lesions  were 
met  with  only  once  in  one  hundred  and  twenty-two  cases  not 
phthisical.  MM.  Trousseau  and  Belloc  have  also  shown  that 
ulceration  of  the  larynx  is  generally,  but  not  constantly,  connected 
with  pulmonary  tubercles.  The  ulcers  are  very  various  in  num- 
ber and  size,  and  they  do  not  often  extend  below  the  mucous  and 
submucous  membranes. 

[The  trachea,  larynx,  epiglottis  and  bronchi  are  very  frequently 
the  seat  of  ulceration.  The  mucous  membrane  of  the  trachea, 
when  the  seat  of  ulcerations,  is  commonly  of  a  bright  red  colour, 
though  sometimes  it  retains  its  natural  whiteness  ;  sometimes  it  is 
slightly  thickened  and  softened.  When  small,  the  ulcers  are  dis- 
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tributed  generally  over  the  entire  circumference  of  the  trachea,  are 
of  a  rounded  or  oval  form,  and  one  line  in  diameter,  with  flat 
edges, , and  a  fundus  of  cellular  tissue  with  or  without  thickening^ 
and  look  as  if  cut  out  with  a  punch.  From  the  flattening  of  their 
edges  and  their  pinkish  hue,  these  ulcerations  will  escape  the 
sight,  unless  the  trachea  be  carefully  washed  and  examined. 
When  larger,  they  are  generally  congregated  at  the  fleshy  part  of 
the  trachea.  Sometimes  the  sub-mucous  tissue  is  destroyed,  and 
the  muscular  structure,  considerably  thickened,  is  laid  bare.  Oc- 
casionally the  ulceration  extends  to  the  cartilaginous  rings,  which, 
in  one  case  of  Dr.  Louis,  were  actually  perforated,  and  five  times 
there  was  total  destruction  of  the  mucous  membrane  of  the  trachea. 

Ulcers  of  the  larynx  are  commonly  deeper  than  those  of  the 
trachea,  irregular  in  outline,  and  vary  in  extent  from  one  to  ten 
lines  ;  their  colour  is  grayish  or  whitish  ;  the  point  of  junction 
of  the  chords  vocales  is  their  most  common  seat ;  next  the 
chorda  vocales  themselves,  especially  their  posterior  aspect;  then 
the  base  of  the  arytenoid  cartilages,  and  the  upper  part  of  the 
larynx. 

Ulcers  of  the  epiglottis  are  commonly  superficial,  though  some- 
times deep  seated,  and  are  almost  invariably  seated  on  the  laryn- 
geal  surface. 

Ulcerations  of  the  air-tubes  increase  in  frequency,  from  the 
epiglottis  to  the  lungs,  and  are  much  more  common  in  the  male 
and  female.  Tubercles  are,  according  to  Dr.  Louis,  never  found 
in  the  upper  air-passages  after  fifteen  years  of  age.  The  develop- 
ment of  these  ulcerations  would  seem  to  be,  in  a  large  majority 
of  cases,  due  to  the  direct  irritation  of  the  sputa,  during  its  sojourn 
in  the  air-passages.  Ulcerations  of  the  air-passages  become  more 
rare  the  further  those  passages  are  from  the  lungs,  for  the  sputa 
remain  longer  in  contact  with  the  mucous  membrane  near  their 
place  of  secretion  than  higher  up. 

From  Dr.  Louis's  observations,  and  from  a  careful  analysis  of 
the  facts,  it  would  seem  that  these  ulcerations,  when  not  syphilitic, 
are  exclusively  a  secondary  lesion  of  phthisis.] 

Tuberculous  disease  is  found  in  other  parts  besides  the  lungs, 
in  a  large  proportion  of  consumptive  cases ;  the  situation  of  its 
prevalence  varying  with  the  age  of  the  subject.  Thus  Papavoine 
found  it,  in  children,  especially  to  occur  in  the  cervical  and  me- 
senteric  glands ;  in  the  spleen,  pleura,  liver,  and  small  intestines ; 
less  frequently  in  the  peritoneum,  large  intestines  :  and  rarely  in 
other  parts.  In  the  consumptive  cases  above  the  age  of  fifteen, 
examined  by  Louis,  tubercles  were  found  in  the  small  intestines 
in  one-third  of  the  whole  ;  in  the  mesenteric  glands  in  a  fourth  ; 
in  the  large  intestines  in  a  ninth ;  in  the  cervical  glands  in  a  tenth ; 
in  the  lumbar  glands  in  a  twelfth  ;  in  the  spleen  in  a  fourteenth, 
of  all  the  cases;  and  in  other  parts  in  smaller  proportions.  In 
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by  far  the  greater  number  of  cases,  the  tubercle  in  these  different 
parts  seems  to  be  of  more  recent  date  than  those  in  the  lungs. 

[In  1825,  Dr.  Louis  announced  the  law  that  after  fifteen,  when- 
ever tuberculous  matter  is  present  in  any  organ  or  tissue,  it  also 
exists  at  the  same  time  in  the  lungs.  In  the  recent  edition  of 
his  celebrated  work,  (1843,)  he  states  that  his  experience  since 
that  period  goes  to  prove  the  truth  of  that  statement.  The  ex- 
perience of  all  other  credible  observers  is  the  same.  In  children, 
this  law,  however,  is  far  from  holding  good.  Of  three  hundred 
and  twelve  tuberculous  subjects,  Rilliet  and  Barthez  found  that  the 
lungs  were  only  forty-seven  times  (one-sixth)  free  from  tubercles. 

The  exceptions  are  much  more  common  from  three  to  five  years, 
than  at  any  other  period  ;  they  are  about  equal  from  one  to  two 
and  eleven  to  fifteen,  and  are  less  from  six  to  ten. 

According  to  MM.  Rilliet  and  Barthez,  we  find  tubercular  mat- 
ter in  children  in  the  lung  more  frequently  than  in  any  other  organ; 
next  the  bronchial  glands ;  afterwards,  but  at  some  distance,  the 
mesenteric  glands,  and  small  intestines ;  after  these  organs,  the 
pleura  and  the  spleen  are  most  liable,  and  then  the  peritoneum, 
the  liver,  the  large  intestine,  the  meninges,  the  kidneys,  the  heart, 
stomach  and  pericardium.  The  same  order  exists  with  regard  to 
the  amount  of  tuberculization ;  those  organs  in  which  we  most  fre- 
quently find  tubercular  matter,  are  those,  in  general,  in  which  we 
find  it  most  abundantly.] 

The  intestines  are  very  commonly  more  or  less  ulcerated  in 
pulmonary  consumption.  Louis  found  this  lesion  in  five-sixths 
of  his  cases  ;  and  in  the  large  intestines,  besides  ulceration,  there 
were  thickening,  softening,  and  increased  redness ;  and  out  of  the 
whole  number  which  he  examined,  in  three  instances  only  were 
the  large  intestines  found  quite  healthy.  [In  the  small  intestines 
semi -cartilaginous  and  tubercular  granulations  are  common.  The 
former  of  these  are  white,  hard,  and  resemble  cartilage  in  their 
aspect;  they  are  generally  small,  about  the  size  of  a  pin's  head, 
but  may  attain  the  volume  of  a  pea.  Generally  very  numerous, 
they  exist  sometimes  in  the  whole  length  of  the  intestine,  at  a 
distance  of  from  one  to  three  inches  from  each  other,  and  their 
number  and  size,  in  such  cases,  usually  increase  in  proportion  as 
they  approach  the  caecum.  Their  usual  seat  is  in  the  interspaces 
between  the  glands  of  Peyer,  and  indifferently  on  the  circumfer- 
ence of  the  intestine,  but  they  not  unfrequently  are  situated  on 
the  glands  themselves ;  they  are  always  placed  immediately  be- 
neath the  mucous  membrane,  in  the  sub-mucous  tissue,  which 
leads  Dr.  Louis  to  believe  that  they  are  the  muciparous  glands 
inordinately  developed.  When  small,  the  mucous  membrane 
around  them  is  sound  ;  but  when  they  attain  the  volume  of  a  pea, 
it  becomes  red,  softens,  is  thickened,  and  finishing  by  being  de- 
stroyed ;  and  subsequently,  they  themselves  are  partially  destroyed, 
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and  are  replaced  by  an  ulceration,  with  white,  hard  and  opaque 
edges.  Tubercular  granulations  are  less  numerous ;  they  are 
found  in  and  around  the  ulcers;  between  muscular  fibres,  and  im- 
mediately beneath  the  peritoneum.  They  are  as  numerous  on  the 
glands  as  in  their  intervals ;  and  are  always  most  numerous  in  the 
neighbourhood  of  the  caecum.  These  granulations  soften,  when 
the  adjacent  mucous  membrane  reddens,  inflames  and  ulcerates  ; 
this  lesion  is  very  common,  being  found  in  about  one-half  the  cases 
of  phthisis.  As  a  general  rule  the  ulcers  found  in  the  small  intes- 
tines of  phthisical  patients  are  the  result  of  the  softening  of  the 
tubercular  granulations ;  but  there  is  every  reason  to  believe  that 
they  may  be  developed  independent  of  their  existence.  Their 
number  and  dimensions  are  greater  in  the  lower  third  of  the  small 
intestines,  where  they  are  most  commonly  met  with,  though  some- 
times they  extend  their  whole  length.  Their  size  varies  from  one 
line  to  six  inches  in  diameter  ;  when  small,  they  exist  on  the 
glands  of  Peyer,  which  are  partially  or  entirely  destroyed  ;  when 
very  large,  they  occupy  the  entire  circumference  of  the  bowel. 
Their  form  varies  with  their  dimensions  ;  when  small  they  are 
round  or  oval,  like  the  granulations ;  when  situated  on  the  glands, 
they  are  elliptical ;  sometimes  they  are  round,  or  even  linear ;  their 
colour  is  whitish,  and  gray-red,  or  black.  Their  structure  varies 
with  their  age ;  when  recent  the  mucous  membrane  is  alone  de- 
stroyed ;  subsequently  the  sub-mucous  ;  .and  finally  the  muscular, 
the  peritoneum  forming  the  base  of  the  ulcer ;  and  rarely  complete 
perforation  occurs.  Sometimes  when  extensive,  the  ulcerations 
are  formed  by  the  union  of  a  number  of  small  ulcers,  and  the 
intervening  tissue  less  altered,  resembles  bridles  or  isles.  Ac- 
cording to  Prus,  ulceration  of  the  intestines  is  met  with  in  no 
other  chronic  disease. 

In  the  large  intestines,  tubercular  granulations  rarely  exist,  but 
ulcerations  are  nearly  as  frequent  as  in  the  small ;  they  are  gene- 
rally small,  though  sometimes  their  dimensions  are  considerable. 
They  would  appear  to  be,  in  many  cases,  at  least  in  their  de- 
velopment, independent  of  inflammation.  They  occur  in  other 
chronic  affections,  but  to  a  much  less  degree. 

The  co-existence  of  fistula  in  ano  with  phthisis  has  been  greatly 
exaggerated.  Andral  states  that  he  has  only  been  able  to  find  it 
once  in  eight  hundred  cases.  Louis  says  that  he  has  not  been 
more  successful.  The  proportion  in  this  country  strikes  us  as 
somewhat  greater,  though  still  very  rare,  but  we  have  as  yet  not 
sufficient  data  to  pronounce  on  the  exact  proportion.] 

Louis  remarked,  that  in  two- thirds  of  his  cases  the  stomach  was 
remarkably  distended,  sometimes  acquiring  double  or  treble  its 
usual  size,  and  reaching  down  to  the  pubis  ;  a  condition  rarely 
to  be  met  with  in  other  diseases. 

[The  mesenteric  glands  are  not  unfrequently  in  a  tuberculated 
condition  ;  it  exists  nearly  always  as  yellow  tubercle ;  the  glands 
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are  usually  red  and  softened ;  the  tuberclar  degeneration  does  not 
generally  implicate  the  entire  gland ;  those  nearest  the  caecum 
suffer  most.  The  meso-caBcal,  meso-colic,  and  lumbar  glands  also 
sometimes  contain  tuberculous  matter.] 

A  very  remarkable  change  is  often  found  in  the  liver  of  phthisi- 
cal subjects,  caused  by  the  deposition  of  a  kind  of  fatty  matter 
in  its  structure.  The  bulk  of  the  organ  is  generally  increased  ; 
it  is  softer  than  usual,  and  of  a  paler  colour,  and  on  being  cut 
greases  the  knife,  or  more  evidently  shows  its  oily  quality  on  a 
slice  of  it  being  heated  on  paper.  This  state  of  the  liver  does 
not  occur  in  all  cases  of  phthisis,  and  is  more  common  in  females 
than  in  males :  it  is  found  in  rapid  as  much  as  in  prolonged  cases. 
The  function  of  the  liver  does  not  seem  to  be  much  impaired  by 
this  change,  for  the  ducts  contain  bile  as  usual.  [The  fatty  de- 
generation of  the  liver  is  extremely  frequent  in  this  country  and 
France.  The  organ  is  enlarged,  but  not  altered  in  form,  and  of 
a  faded  leaf  colour;  its  specific  gravity  is  diminished,  and  when 
cut  into,  in  the  advanced  stage,  it  greases  the  scalpel  ;  when  less 
developed,  by  gently  heating  a  slice  on  paper,  it  will  grease  it. 
It  is  four  times  as  frequent  in  females  as  males  ;  it  would  appear 
to  be  almost  peculiar  to  phthisis.  This  transformation  may  occur 
very  rapidly. 

According  to  the  researches  of  Drs.  Louis  and  Biot,  the  heart 
in  phthisis  is  ordinarily  small  and  softened,  with  a  disposition  to 
fatty  deposition. 

Independent  of  tubercles  developed  in  the  pia-mater,  it  is  very 
common  to  find  amongst  phthisical  patients  granulations  which 
Dr.  Louis  regards  as  morbid  productions,  and  not  glands,  as  was 
supposed  by  Pacchioni  and  other  anatomists,  and  to  which  he  has 
given  the  name  of  arachnoid  granulations,  and  which  spring  from 
the  surface  of  the  cerebral  arachnoid,  and  rarely  from  that  part 
lining  the  dura-mater. 

Tubercular  matter  is  found  sometimes  in  the  uterus,  Fallopian 
tubes,  prostate,  kidneys,  spleen,  &c. 

The  peritoneum,  also,  not  unfrequently  contains  tubercular  mat- 
ter, and  chronic  inflammation  of  that  membrane  is  probably 
always  tubercular.] 

PATHOLOGY  OF  PULMONARY  TUBERCLE. — The  characteristic 
changes  which  anatomy  discovers  in  the  lungs  of  the  consumptive, 
may  for  the  most  part  be  reduced  to  twro.  1.  Consolidation,  gene- 
rally indurated,  either  almost  colourless  and  semi-transparent,  or 
pearly  gray,  or  reddish  drab,  or  of  a  dark  red  or  more  dingy 
colour.  2.  An  opaque  yellowish-white  or  parsnip-coloured  fria- 
ble matter,  of  various  degrees  of  consistency,  being  first  more  or 
less  hard,  and  afterwards  becoming  soft  and  forming  vomicas ;  this 
lighter  opaque  matter,  which  is  properly  called  tuberculous,  is 
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produced  commonly  within  the  consolidations  just  named,  but 
sometimes  elsewhere.  We  proceed  to  advert  shortly  to  the 
opinions  of  some  eminent  modern  pathologists  on  the  nature  and 
origin  of  these  lesions. 

Laennec  considered  tubercles  "accidental  productions — that 
is,  real  foreign  bodies — which  spring  up  in  the  substance  of  the 
lungs,  and  may  be  developed  in  any  other  texture  of  the  body." 
We  owe  great  respect  to  the  name  of  Laennec,  but  we  must  in 
candour  confess  that  his  views  of  the  nature  and  origin  of  tuber- 
cle are  neither  satisfactory  nor  altogether  intelligible.  It  may  be 
collected  from  his  writings,  that  tubercles  are  parasitical  bodies 
originating  in  an  unknown  way,  possessing  a  life  and  structure  of 
their  own,  growing  by  attracting  matter  to  them,  and  tending  by 
their  own  inherent  properties  to  go  through  a  certain  series  of 
changes.  The  transparent  miliary  granulations  of  Bayle,  the 
gray  miliary  tubercles,  the  gray  diffused  induration,  and  a  kind  of 
gelatinous  infiltration,  he  looked  on  as  varieties  of  these  bodies  in 
their  first  stage,  and  as  all  tending,  per  sey  first  to  become  opaque 
and  yellow,  or  crude  tubercle,  which  is  still  hard ;  and  afterwards 
to  soften  into  a  cheesy  or  pasty  liquid,  which  is  the  mature  tuber- 
cle. Now  this  view  involves  several  assumptions  little  supported 
by  analogy; — for  instance,  that  bodies  so  different  in  physical 
character  and  texture  are  the  same  ;  and  that  the  stages  through 
which  they  pass  are  produced  by  assumed  inherent  properties,  and 
not  by  the  modified  properties  of  the  tissue  of  the  organ  ; — and  it 
further  assumes  what  has  been  disproved  by  extended  observa- 
tion,— that  the  opaque  yellow  tubercle  is  always  preceded  by  the 
gray  or  semi-transparent,  and  that  the  gray  induration  must  always 
in  time  become  yellow  tubercle.  Whilst  we  admit  the  accuracy 
of  Laennec's  observation,  that  the  gray  and  semi-transparent  indu- 
rations tend  generally  to  become  yellow  tubercle,  we  must  con- 
sider his  view  of  the  change  to  be  too  hypothetical  and  unsupported 
to  be  received  as  satisfactory. 

The  view  of  M.  Andral  is  far  more  simple,  and  involves  fewer 
assumptions.  He  considers  tubercles  generally  to  be  the  result  of 
a  modified  nutrition  of  the  textures ;  and  that  they  are  produced 
and  go  through  their  changes  by  the  agency  of  the  vessels  of  the 
part,  and  the  blood  which  circulates  in  them.  Although  he  admits 
that  the  miliary  and  diffused  indurations  precede  the  production 
of  yellow  tuberculous  matter,  he  supposes  them  to  be  not  an  early 
stage  of  this  matter,  but  the  result  of  chronic  inflammation  affect- 
ing the  individual  vesicles,  or  the  general  texture.  The  chief 
peculiarity  of  this  view  is,  the  explanation  of  the  regular  form  and 
size  of  miliary  tubercles,  by  locating  them  in  the  individual  air- 
vesicles,  just  as  the  same  author  first  accounted  for  the  granula- 
tions of  a  hepatized  lung.  That  the  diffused  induration,  called  by 
Laennec  the  first  stage  of  tubercle,  is  the  result  of  chronic  inflam- 
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nation,  has  been  admitted  by  Chomel  and  Louis,  who  otherwise 
rather  incline  to  Laennec's  views. 

The  most  recent  writer  on  this  subject  is  Dr.  Cars  well,  who 
has  developed  his  views  in  his  admirable  Illustrations  of  the  Ele- 
mentary Forms  of  Disease.  He  neither  adopts  the  opinion  that 
the  indurations  are  an  early  stage  of  yellow  tubercle,  nor  does  he 
admit  that  they  are  more  than  accidentally  connected  with  it.  He 
supposes  yellow  tubercle  to  be  a  peculiar  secretion,  which  takes 
place  especially  from  mucous  membranes ;  but  that  it  may  accom- 
pany other  secretions,  such  as  that  of  inspissated  mucus  in  the  air- 
vesicles,  or  of  dense  false  membranes  on  the  pleura  or  peritoneum ; 
and  thus  he  accounts  for  the  gray  miliary  bodies  with  specks  of 
yellow  tuberculous  matter,  and  the  similar  admixture  of  this  mat- 
ter with  deposits  on  serous  membranes.  But  on  minutely  exa- 
mining the  miliary  granulations  of  the  lungs,  we  find  no  inspissated 
mucus  in  them  to  account  for  their  hardness ;  the  induration  is 
obviously  in  the  texture  itself,  and  not  merely  contained  within  the 
cells.  Dr.  Carswell's  view,  therefore,  throws  no  light  on  the 
manner  in  which  yellow  tubercle  is  produced  in  the  gray  or  dark 
indurations,  whether  miliary  or  diffused ;  yet  this  is  a  point  as 
well  established  as  any  in  the  pathology  of  phthisis. 

It  would  take  more  space  than  we  can  spare,  to  enter  into  fur- 
ther particulars  of  the  different  opinions  which  have  been  held  in 
regard  to  tubercle.  If  we  consider  the  subject  of  the  pathological 
changes  of  the  lungs  in  phthisis,  rationally,  and  in  connection  with 
what  we  have  learnt  of  those  in  other  textures,  and  other  diseases, 
we  may  hope  to  attain  a  more  consistent  and  satisfactory  view  of 
the  subject.  The  researches  and  opinions  of  Professor  Alison 
have  led  the  way  in  this  inquiry,  and  we  are  indebted  to  him  for 
some  of  the  succeeding  observations. 

If  we  examine  the  induration  that  commonly  precedes  the  pro- 
duction of  yellow  tubercle,  we  find  that  it  differs  from  the  healthy 
structure,  certainly  in  these  respects, — that  it  contains  a  greatly 
increased  quantity  of  matter,  and  that  this  matter  is  generally 
harder  than  the  healthy  tissue.  Now,  this  increase  of  substance 
implies  either  increased  secretion  or  diminished  absorption :  that 
absorption  is  not  diminished  in  the  tissue,  is  plain  from  the  fact 
that  portions  of  the  healthy  texture  are  at  the  same  time  removed 
by  this  process,  around  the  indurations  ;  and  that  increased  secre- 
tion is  present,  is  proved  by  the  fact,  that  the  indurated  texture 
presents  new  characters,  and  is  not  a  simple  accumulation  of  the 
matter  of  the  natural  tissue.  Now,  to  produce  an  increase  in  the 
nutritive  secretion,  there  must,  according  to  a  well-established 
pathological  law,  be  an  increased  determination  of  blood  to  the 
part.  Let  us  now  inquire,  whether  increased  determination  of 
blood  in  other  cases  leads  to  the  production  of  matter  like  that  of 
22 
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the  indurations  ;  and  as  the  most  distinct  form  of  determination  of 
blood,  we  first  take  inflammation. 

In  treating  of  pleurisy,  we  found  that  acute  inflammation  of  the 
pleura  causes  an  overflow  of  the  nutritive  secretion,  in  the  form 
of  coagulable  lymph,  which  may  soon  become  well  organized  into 
a  soft  cellular  or  serous  membrane  ;  but  when  the  inflammation  is 
of  a  lower  and  more  chronic  character,  the  effused  matter  is  slower 
in  the  process  of  organization,  and  forms  a  harder  texture  of  lower 
vitality, — a  kind  of  fibrous  or  fibro-cartilaginous  structure.  The 
same  observations  will  apply  to  the  parenchyma  of  the  lung.  The 
overflow  of  the  nutritive  secretion,  caused  by  acute  pneumonia, 
we  have  found  to  constitute  red  hepatization,  whether  granular  or 
diffused ;  but  on  examining  the  effect  of  lower  and  more  prolonged 
inflammation  on  the  tissue  of  the  lung,  we  formerly  described  a 
dark  consolidation  with  increased  density,  in  no  essential  particu- 
lar differing  from  some  forms  of  the  indurations  of  phthisical  lungs. 
Thus  the  hard,  compact,  granular  consolidations  occurring  around 
excavations,  gangrenous  as  well  as  tuberculous,  and  admitted, 
even  by  Laennec,  to  be  the  result  of  chronic  inflammation,  has 
sometimes  the  colour  and  consistence  of  the  indurations  which 
precede  the  formation  of  yellow  tubercles  ;  and  as  we  have  shown 
that  there  is  a  non-granular  form  of  acute  hepatization,  so  it  is 
reasonable  to  expect  that  there  may  be  a  uniform  or  diffused  kind 
of  consolidation,  resulting  from  chronic  inflammation,  affecting 
the  interstitial  more  than  the  vesicular  tissue.  To  such  a  condi- 
tion, the  gray  diffused  induration,  called  by  Laennec  the  first  stage 
of  tubercle,  so  exactly  answers,  that  Andral,  Chomel,  Louis,  and 
Carswell,  all  concur  in  considering  it  a  chronic  form  of  hepatiza- 
tion. When  it  is  the  sequel  of  the  acute  disease,  or  of  long  con- 
tinued pulmonary  congestion,  there  is  often  much  redness  in  the 
induration ;  but  where  the  irritation  has  been  of  long  continu- 
ance, and  unattended  with  the  more  sthenic  degrees  of  vascular 
action,  or  a  very  congested  state  of  the  lung,  the  texture  is  more 
semi-transparent,  dense,  and  gray,  or  variously  modified  by  the 
black  pulmonary  matter  in  it.  The  more  uniform  or  colourless 
masses  occasionally  present,  may  be  traced  to  be  the  interlobular 
septa,  or  cellular  tissue  around  the  vessel,  in  a  state  of  indurated 
hypertrophy.  In  these  bloodless  and  almost  cartilaginous  por- 
tions, we  see  the  exact  characters  of  the  matter  of  which  the  mili- 
ary  granulations  or  gray  miliary  tubercles  are  minute  samples ; 
and  if  we  adopt  the  view  of  Andral,  that  the  regular  size  of  these 
depends  on  the  chronic  induration  being  located  in  the  coats  of 
individual  vesicles,  we  shall  see  a  sufficient  reason  for  their  being 
regular  in  form,  and  isolated  or  in  clusters.  Moreover,  as  we 
have  traced  the  diffused  consolidations  of  the  lung  through  various 
gradations,  from  acute  soft  red  hepatization,  down  to  gray  indu- 
ration, so  M.  Andral  has  found  the  miliary  bodies  presenting  the 
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same  gradations ;  being  sometimes  soft  and  red,  in  other  cases 
livid  and  harder,  whilst  the  same  lung  may  contain  also  the  gra- 
nulations similar  in  size,  but  pale  or  gray,  and  of  different  degrees 
of  induration.  We  have  twice  met  with  the  more  rare  transparent 
miliary  granulations  of  Bayle,  on  the  pleura  and  peritoneum,  in 
conjunction  with  dense  false  membranes,  and  without  any  yellow 
tubercles  there  or  elsewhere.  As  to  the  common  pale  granular 
deposits  on  serous  membranes,  they  are  the  acknowledged  pro- 
ducts of  chronic  inflammation,  and  their  numbers  and  circum- 
scribed form  constitute  another  point  of  resemblance  to  the  miliary 
indurations,  which  in  the  lung  pass  into  the  state  of  yellow  tuber- 
cle. Without,  then,  going  so  far  as  to  assert  that  the  miliary 
indurations  of  the  pulmonary  tissue  are  always  dependent  on 
chronic  inflammation,  we  may  fairly  say  that  both  they  and  the 
diffused  induration  are  more  akin  to  the  products  of  this  process, 
than  to  any  other  that  we  are  acquainted  with. 

The  condition  of  the  blood  will  be  found  to  be  a  material  ele- 
ment in  determining  the  products  of  inflammation  in  the  case  of 
pleurisy  ;  so,  doubtless,  it  is  likewise  concerned  in  the  modified 
putritive  secretions  of  other  textures.  The  more  vital  and  organi- 
zable  products  are  furnished  by  blood  rich  in  fibrin ;  and  they  are 
easily  reabsorbed  ;  or  if  organized,  are  mobile,  and  sufficiently 
like  the  tissues  of  the  part,  not  to  incommode  or  irritate  them. 
But  if  the  blood  be  poor  in  nutrient  matter,  the  deposit  from  it 
may  be  susceptible  of  only  a  low  degree  of  organization,  and  will 
consequently  be  only  more  difficult  of  absorption,  but  less  assimi- 
lable to  the  texture  of  the  part,  and  more  calculated  to  irritate  it 
as  a  foreign  body.  It  will  thus  appear,  that  although  the  lowest 
degrees  of  inflammation  may  be  alone  capable  of  producing  the 
chronic  indurations,  when  the  blood  is  healthy,  yet,  when  it  is 
diseased,  various  degrees  of  inflammation  or  congestion — nay, 
even  the  ordinary  nutrient  process,  without  hypersemia,  may  be 
accompanied  by  the  deposition  of  a  lymph  of  degraded  character, 
and  organizable  only  into  a  dense  semi-cartilaginous  tissue. 

[In  the  earliest  stage  of  tuberculization,  whilst  both  the  rational 
and  physical  signs  are  few  and  uncertain,  there  is  always  a  great 
diminution  in  the  quantity  of  the  red  globules  in  the  blood.  In 
no  instance  did  Dr.  Andral  find  them  attain  their  physiological 
mean,  127.  The  most  elevated  number  that  they  reached  was 
122  ;  the  minimum,  99  ;  and  they  generally  oscillated  between 
120  and  100,  being  usually  more  near  the  latter  than  the  former. 
The  blood  of  patients  labouring  under  incipient  phthisis  resembles 
that  of  individuals  suffering  from  commencing  anaemia,  or  of 
patients  who  have  undergone  several  copious  bleedings.  The 
state  of  the  blood  in  the  first  stage  of  phthisis,  and  probably  in 
the  condition  of  the  system  which  immediately  precedes  the  de- 
velopment of  tubercles,  is  precisely  similar  to  that  of  individuals, 
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where  from  some  cause,  the  vital  forces  have  lost  their  energy. 
This  initiatory  state  corresponds  to  the  discoloration  of  the  skin 
and  general  debility  which  characterize  the  commencement  of 
tuberculization.  As  the  disease  advances,  the  red  globules 
continue  to  diminish,  and  reach  their  minimum  when  the  lung  is 
filled  with  cavities,  which  is  never,  however,  as  low  as  that  of 
chlorosis,  where  they  sometimes  fall  below  30 ;  in  phthisis  they 
never  descend  lower  than  72.  We  have  no  right  to  conclude 
from  this  fact,  however,  that  the  essential  nature  of  the  disease 
consists  in  a  diminution  in  the  quantity  of  the  red  globules  of  the 
blood,  for  in  other  affections,  chlorosis  particularly,  there  is  an  equal 
or  even  greater  decrease  in  the  red  globules,  and  there  is  no  evi- 
dence which  goes  to  show  that  chlorotic  patients  are  more  liable 
to  phthisis  than  others,  or  that  chlorosis  ever  passes  into  phthisis. 

Whilst  the  tubercles  are  crude,  the  fibrin  remains  at  its  natural 
standard,  but  when  they  commence  to  soften,  the  quantity  of 
fibrin  immediately  increases.  This  is  due  to  the  local  inflamma- 
tions which  the  softening  causes.  In  the  third  stage,  towards  the 
termination  of  the  disease,  where  there  is  great  exhaustion  and 
debility,  the  fibrin,  which  during  the  second  stage  increased, 
again  diminishes,  and  ^sometimes  falls  below  the  physiological 
mean. 

The  blood  drawn  from  phthisical  patients  at  the  commencement 
of  the  disorder,  generally  presents  a  small  dense  clot,  which  is 
produced  by  the  diminished  quantity  of  red  globules,  whilst  the 
fibrin  is  relatively  in  excess.  But,  as  the  disease  advances,  the 
clot  is  less  voluminous,  and  is  covered  with  a  buffy  coat,  which 
is  thick  and  well  formed  in  proportion  to  the  degree  to  which  the 
pulmonary  disorganization  has  advanced.  This  is  owing  to  two 
causes ;  a.  the  increase  of  fibrin,  common  to  this  stage ;  and  b.  the 
diminution  of  the  red  globules,  which  disturbs  still  more  the 
ratio  between  the  fibrin  and  the  globules.  The  existence  of  a  buffed 
coat  in  the  blood  at  this  stage  of  phthisis  is  as  common  as  in 
pneumonia  or  acute  rheumatism.  (For  further  information  on 
this  subject,  consult  Carpenter's  Human  Physiology,  Am.  Ed.  by 
Dr.  Clymer,p.  431 ;  and  Williams' 's  Principles  of  Medicine,  Am.  Ed. 
by  Dr.  Clymer,  p.  112.)] 

The  semi-transparent  gray  or  dark  induration  is  not  always 
converted  into  crude  yellow  tubercle.  Sometimes  it  is  the  seat 
of  vomicse  which  contain  a  dirty  or  bloody  pus ;  and  although 
even  in  this  the  curdy  matter  of  tubercle  is  sometimes  seen,  it  is 
plain  that  these  vornica3  result  from  a  more  direct  and  speedy 
process  of  ulceration  or  irregular  suppuration  ;  another  analogous 
result  of  continued  irritation  in  the  condensed  tissue. 

Let  us  now  pursue  the  same  inquiry  with  regard  to  the  opaque 
pale  yellow  matter  which  characterizes  the  second  class  of  phthi- 
sical lesions.  Laennec  calls  this  the  second  stage  of  tubercle ; 
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but  neither  for  its  formation,  nor  for  its  subsequent  softening,  does 
he  assign  any  other  cause  than  an  assumed  and  unintelligible 
"  inherent  property."  Dr.  Carswell  is  more  explicit  on  this 
point ;  and  all  his  descriptions  of  tubercle  apply  only  to  this  kind 
of  matter.  He  considers  it  to  be  a  secretion  sui  generis,  totally 
destitute  of  organization  ;  and  effete  matter,  continually  separated 
from  blood  in  an  unhealthy  state  ;  thrown  out  chiefly  on  the  free 
surface  of  mucous  membranes  :  and  producing  bad  consequences 
only  in  proportion  as  it  accumulates  in  organs,  impedes  their 
functions,  and  acts  on  them  as  foreign  matter.  This  opinion,  so 
far  as  it  relates  to  the  nature  of  tuberculous  matter,  does  not 
differ  materially  from  that  long  since  published  by  M.  Andral, 
who  regards  tuberculous  matter  as  a  peculiar  secretion,  formed 
under  the  influence  of  a  particular  diathesis  or  condition  of  the 
blood,  and  especially  in  connection  with  an  irritation,  inflamma- 
tion, or  congestion  of  the  blood-vessels  of  the  part. 

If  we  survey  the  general  characters  of  tuberculous  matter, 
consisting  of  pale  opaque  albuminous  particles,  generally  depo- 
sited in  a  tissue  previously  consolidated,  and  the  manner  in  which 
it  tends  to  become  liquid,  forming  circumscribed  collections,  like 
abscesses,  or  infiltrated  through  the  texture,  from  which  it  is  ex- 
pelled like  foreign  matter,  we  cannot  fail  to  see  some  general 
Resemblances  to  the  process  of  suppuration.  We  have  found  that 
the  consolidating  lymph  of  a  hepatized  lung  becomes  opaque 
and  light-coloured  before  it  softens  into  pus  ;  but  the  changes 
here  are  too  rapid  to  admit  of  their  being  fully  watched.  But 
when  an  analogous  process  goes  on  more  slowly,  and  in  a  simple 
structure  as  the  pleura,  we  can  better  trace  the  resemblance. 
Thus,  in  the  latent  and  more  protracted  forms  of  pleurisy,  the 
lymph  first  effused  forms  a  dense  tissue  of  low  vitality,  and 
resembling  cartilage  in  hardness  and  colour.  If  the  irritation 
still  continue,  this  new  structure  throws  out  a  lymph  of  still  lower 
vitality,  in  friable  shreds,  and  in  some  instances  in  the  form  of  a 
curdy  matter,  totally  incapable  of  organization,  which,  mixing 
with  the  effused  serum,  constitutes  one  kind  of  empyema.  Now 
such  a  process  in  the  pulmonary  tissue  would  resemble  all  the 
changes  which  we  have  been  describing  in  the  production  suc- 
cessively of  the  gray  induration,  crude  tubercle,  and  softened 
tubercle.  Thus  a  portion  of  this  tissue  (whether  a  single  vesicle, 
or  part  of  a  lobe)  generally  under  the  influence  of  chronic  inflam- 
mation, or  local  congestion,  becomes  indurated  by  the  effusion 
of  lymph  susceptible  of  a  low  organization.  The  original  irri- 
tation continuing,  or  the  very  induration  itself  determining  an 
increased  flow  of  blood  to  the  part,  the  new  structure  evolves,  in 
the  looser  parts  of  its  substance,  a  still  less  organic  form  of  albu- 
minous matter,  a  pale,  opaque,  curdy  substance  ;  but  as  this  can- 
not be  (like  that  from  the  pleura)  thrown  off,  it  presses  on  its 
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indurated  matrix,  and  causing  its  absorption,  accumulates  in  its 
place :  thus  is  effected  the  conversion  of  the  gray  induration  into 
crude  yellow  tubercle.  This  entirely  inorganized  substance,  act- 
ing as  a  foreign  body  on  the  adjoining  tissues  and  the  remains  of 
the  living  texture  within  it,  causes  irritation,  ulceration,  and  the 
effusion  of  serus  and  pus,  which,  as  M.  Lombard  first  explained, 
softens  and  breaks  up  the  crude  tubercle  into  the  curdy  grumous 
matter  of  the  mature  tubercle.  The  same  irritation  and  ulcera- 
tion give  vent  to  the  matter  through  one  or  more  bronchial  tubes  ; 
and  thus  are  formed  the  tuberculous  cavities. 

But  we  have  seen  that  yellow  tuberculous  matter  is  produced 
not  only  in  the  gray  indurations,  whether  granular  or  diffused,  but 
also  in  softer  consolidations  like  that  of  hepatization.  It  is  some- 
times seen  in  rounded  circumscribed  masses  in  a  hepatized  lung ; 
in  other  instances,  it  pervades,  with  its  opaque  yellowish- gray 
or  mottled  colour,  a  whole  consolidated  lobe.  In  this — the  infil- 
trated tubercle  of  Laennec,  the  'gray  hepatization  of  Andral — there 
are  often  here  and  there  cavities  containing  a  curdy  pus,  and 
communicating  with  the  ulcerated  bronchi.  There  are  also  occa- 
sionally found  in  it  circumscribed  indurations  and  tubercles  of 
older  date;  but  in  other  instances,  no  other  form  of  chronic 
lesion  is  present,  and  the  lung  has  the  appearance  of  inflamma- 
tory engorgement  in  some  parts,  of  common  red  hepatization  in 
others,  whilst  other  portions  of  the  same  consistence  have  the 
opaque  yellowish  colour  of  tubercle ;  and  these  conditions  pass 
by  such  imperceptible  gradations  into  each  other,  that  it  is  im- 
possible to  avoid  the  conclusion  that  they  are  parts  of  the  same 
process.  We  see  a  similar  variety  sometimes  poured  out  by  the 
inflamed  pleura,  where  one  part  is  covered  with  good  lymph, 
another  with  a  curdy  matter  like  crude  tubercle,  whilst  many  albu- 
minous particles,  also  in  an  unorganizable  state,  are  thrown  off 
with  the  liquid  into  the  sac.  So,  also,  in  the  very  masses  of 
coagulable  lymph  that  an  inflamed  pleura  or  peritoneum  throws 
out,  there  have  been  found  distinct  purulent  and  tuberculous  de- 
posits. Nor  is  this  surprising,  when  we  consider  that  lymph,  pus 
and  tubercle  are  the  same  albuminous  matter,  and  differ  from  each 
other  in  mechanical  condition,  and  susceptibility  of  organization, 
rather  than  in  their  chemical  nature.  According  to  the  micro- 
scopic researches  of  Gendrin,  part  of  which  we  have  followed, 
lymph  is  composed  of  regular  globules,  which,  by  a  vital  attrac- 
tion, string  themselves  into  fibres  and  films,  which  may  become 
organized  and  form  membranes.  Pus  consists  of  larger  and  less 
regular  globules  suspended  in  serum ;  but  these  globules  have  no 
vital  attraction  for  each  other,  and  remain  loose,  and  consequently 
insusceptible  of  further  organization.  Tuberculous  matter  is 
wholly  devoid  of  organic  form ;  its  particles  not  even  being  glo- 
bular, but  irregular,  like  those  of  mere  dirt  or  clay ;  and  it  must 
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remain  where  formed,  a  dead,  inert  mass,  until  decomposed  by 
chemical  agency,  or  changed  by  the  operation  of  the  surrounding 
tissues.  It  is  obvious  that  these  different  properties,  although  pos- 
sessed by  matter  chemically  the  same,  and  from  the  same  source, 
may  lead  to  all  that  variety  of  results  which  we  know  to  follow 
organizable,  purulent,  and  tuberculous  deposits.  But  the  cha- 
racters of  these  matters  are  not  always  distinct;  lymph  is  not 
always  equally  organizable ;  nor  is  it  always  free  from  the  green- 
ish colour  and  less  coherent  globularity  of  pus,  nor  even  from  the 
lifeless  curdy  particles  of  tubercle ;  and  tuberculous  matter  often 
contains  flakes  or  films  of  imperfect  lymph.  The  diffused  tuber- 
culation  or  infiltration  of  the  lung  from  inflammation,  lately  no- 
ticed, generally  presents  matter  in  this  transition  state.  It  is 
neither  good  organizable  lymph,  nor  wholly  unorganized  tubercle; 
and  the  albuminous  effusions  on  serous  and  mucous  surfaces  not 
unfrequently  present  such  an  intermediate  state,  that  it  is  difficult 
to  determine  to  which  class  they  belong. 

But,  lastly,  we  have  found  that  tuberculous  matter  is  sometimes 
deposited  in  tissues  bearing  no  marks  of  inflammation  or  other 
disease.  The  structures  thus  affected  are  commonly  those  either 
very  vascular  naturally,  or  peculiarly  liable  to  congestion  of  blood; 
and  viewing  tuberculous  matter  as  a  deposit  of  unhealthy  fibrin 
from  the  blood,  we  see  a  reason,  as  Dr.  Carswell  observes,  why 
it  is  most  likely  to  be  found  in  those  organs  where  the  bloo'd  ac- 
cumulates or  passes  slowly.  Whatever  be  the  cause  which  in 
these  cases  determines  the  deposit  of  tubercle,  we  know  that  pus 
also  is  sometimes  secreted  in  parts  unaffected  with  inflammation, 
as  in  the  purulent  deposits  in  the  viscera  after  injuries  or  surgical 
operations ;  and  in  the  profuse  purulent  discharges  from  the  bron- 
chial membrane,  where  it  is  found  after  death  free  from  all  trace 
of  inflammation ;  nay,  something  like  pus  has  been  found  in  the 
blood  and  in  the  centre  of  fibrinous  coagula  in  the  heart,  when 
no  suppurating  surface  existed  in  the  body:  so,  likewise,  tubercu- 
lous matter  has  been  met  with  in  coagula  in  the  heart,  spleen, 
and  blood-vessels.  This  tends  to  show  that  the  fibrin  of  the  blood 
is  liable  to  be  converted  into  tubercle  independently  of  any  action 
of  the  vessels;  it  loses  its  vitality,  and  may,  in  proportion,  be 
merely  deposited  in  tissues  or  on  surfaces,  independently  of  irri- 
tation. Here,  again,  as  with  the  gray  indurations,  we  are  led  to 
trace  to  the  condition  of  the  blood  one  cause  of  consumptive 
disease  of  the  lung;  and  it  is  probably  a  diseased  state  of  this 
fluid  that  constitutes  what  is  called  the  tuberculous  or  scrofulous 
diathesis,  in  which  there  is  a  tendency,  by  vessels  in  different 
degrees  of  activity,  to  deposit  tubercle  instead  of  lymph;  and 
when  this  diseased  state  exists  to  a  great  extent,  the  tuberculous 
matter  is  excreted  from  the  blood  without  any  increased  vascular 
action,  and  merely  as  an  accompaniment  of  the  natural  secretion 
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of  a  membrane,  or  instead  of  the  ordinary  nutrient  deposit  of  a 
tissue.  Whatever,  in  such  cases,  determines  the  first  deposition 
of  tubercle  in  a  tissue,  will,  with  greater  facility,  effect  its  increase, 
by  the  addition  of  similar  matter  to  a  ready-formed  nucleus.  The 
tendency  to  the  deposit  of  yellow  tubercle  independently  of  irri- 
tation, implies  a  condition  of  the  blood  even  more  depraved  than 
that  which  leads,  under  the  same  circumstances,  to  the  formation 
of  the  chronic  indurations ;  it  is  an  ulterior  degradation  of  the 
fibrinous  nutriment  of  the  tissues,  replacing  them  by  a  matter  not 
merely  inapt  in  texture,  and  of  lower  vitality,  but  wholly  destitute 
of  life,  the  principle  of  organization.  When,  therefore,  tubercu- 
lous matter  is  found  in  an  uninflamed  tissue,  it  may  be  regarded 
as  a  sign  of  the  most  decided  constitutional  taint.  In  such  con- 
ditions of  the  system,  tuberculous  depositions  may  take  place  with 
gread  rapidity ;  and  as  they  are  already  almost  ripe  for  elimina- 
tion, the  ulceration  and  destruction  of  the  lung  will  soon  follow. 
But  nothing  can  give  development  to  the  tuberculous  disease  with 
such  fearful  rapidity  as  the  occurrence  of  acute  inflammation  in 
the  pulmonary  tissue.  It  is,  we  believe,  from  this  process  in  a 
highly  tuberculous  constitution,  that  the  general  tuberculous  con- 
solidation, called  infiltrated  tubercle,  takes  place.  The  matter 
deposited  is  often  a  mixture,  or  intermediate  state  of  lymph  and 
tubercle,  one  product  predominating  in  some  parts,  and  the  other 
elsewhere ;  but  it  is  altogether  beyond  the  reach  of  the  sorbefa- 
cient  remedies,  which  avail  in  pneumonia,  to  promote  the  absorp- 
tion of  simple  lymph  ;  and  if  it  do  not  destroy  life  by  its  solid 
interference  with  the  function  of  the  lung,  it  speedily  runs  in  many 
points  into  softening  and  suppuration,  and  the  patient  is  carried 
off  by  a  galloping  consumption.  In  this  case  the  lungs  are  found 
extensively  solidified,  and,  on  incision,  incipient  cavities  are  seen 
almost  in  every  part ;  but  there  is  no  induration  ;  the  most  solid 
parts  have  scarcely  more  substance  than  a  hepatized  lung,  and 
they  even  more  readily  break  down  under  the  fingers. 

[Recent  microscopical  investigations  into  the  structure  of  tuber- 
cle almost  demonstrate  the  correctness  of  the  views  of  Dr.  Wil- 
liams as  to  the  nature  of  this  product — a  degraded  condition  of  the 
nutritive  material  from  which  the  old  textures  are  renewed,  and  new 
ones  formed,  and  that  it  differs  from  fibrin  or  coagulable  lymph, 
not  in  kind,  but  in  degree  of  vitality  and  capability  of  organization. 
Mr.  Gulliver  and  others  have  detected  in  tubercle  the  materials  of 
lymph,  but  in  a  degenerated  and  confused  state — the  cells  being 
few,  irregular,  shriveled,  with  imperfect  nuclei  and  incapable  of 
further  development ;  no  fibres  are  perceptible,  and  the  main  sub- 
stance is  composed  of  granular  or  amorphous  matter.  If  a  tuber- 
cle, or  even  the  tissue  of  the  lung  near  it,  be  slightly  compressed 
between  two  slips  of  glass,  and  moistened  with  a  drop  of  water,  it 
will  crumble  down  and  break  to  pieces,  the  fluid  becoming  at  the 
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same  time  quite  white  and  milky.  This  white  appearance  is 
attributable  to  a  great  number  of  minute  objects,  the  assemblage 
of  which  constitutes  the  substance  of  the  tubercles.  They  consist, 
for  the  most  part,  of  molecules,  granules  and  granulated  corpuscles 
of  various  sizes,  of  aggregated  granules  without  any  tunic,  and  of 
collapsed  tunics  without  any  granules.  These  objects  are  mingled 
with  a  great  many  shapeless  flakes  and  filaments,  which  are  no 
doubt  fragments  of  the  membranes  of  the  air-cells,  and  of  the 
minute  blood-vessels,  which,  when  involved  in  a  tubercle,  become 
so  extremely  brittle,  that  they  must  necessarily  form  a  considera- 
ble proportion  of  the  objects  occupying  the  field  of  the  micro- 
scope. The  granulated  corpuscles  of  a  tubercle  are  sometimes 
very  large,  (^  or  r^Vs  of  an  inch,)  and  the  molecules  and  gra- 
nules which  are  very  conspicuous,  may  frequently  be  seen  on  the 
point  of  escaping  from  them.  The  semi-transparent  forms  of 
tubercle  and  tubercular  infiltrations  owe  their  peculiarity  to  a 
great  relative  amount  of  cells  ;  whereas  the  opaque  white  forms 
of  tubercle  are  attributable  to  great  numbers  of  isolated  granules. 
(See  Gerber's  General  Jinatomy,  Gulliver's  Appendix,  p.  87.  jid- 
dison's  Experimental  and  Practical  Researches,  &c.,  Trans.  Prov. 
Med.  and  Surg.  Association,  1843,  p.  287-88.  Carpenter's  Human 
Physiology,  Am.  Ed.  by  Dr.  Clymer,  p.  445.  Williams'' s  Principles 
of  Medicine,  Am.  Ed.  by  Dr.  Clymer,  p.  309-10.)] 

The  development  of  the  indurations  is  a  work  of  more  time , 
and  their  structure  makes  the  destructive  process  which  they 
induce  more  tardy ;  nay,  the  diffused  indurations  which  form  the 
walls  of  softened  tubercles  and  vomicse  seem  to  be  a  provision  of 
nature  against  the  spread  of  the  consuming  disease  ;  but  under 
certain  circumstances,  even  the  indurations  are  formed  to  such  an 
extent  and  so  soon,  that  the  patient  is  destroyed  by  their  first 
development,  or  rather  by  the  effusion  of  mucus  or  of  serum  which 
they  excite.  In  most  cases  the  first  formation  of  granulations  is 
not  sufficient  to  prove  fatal ;  but  as  some  of  these  are  becoming 
changed  to  tubercle  and  vomica3,  another  deposition  or  crop  of 
them  (as  Laennec  terms  it)  takes  place  and  causes  suffocation. 

After  what  has  been  stated,  it  will  hardly  be  necessary  to 
discuss  the  question  of  the  seat  of  the  hard  gray  and  the  yellow 
tuberculous  deposition.  If  the  tubercle  be,  as  we  suppose,  a  de- 
graded condition  of  the  fibrin  or  nutrient  principle  of  the  blood, 
we  may  expect  it  to  be  deposited  wherever  the  nutritive  or  the 
secreting  process  is  carried  on,  wherever  lymph  or  pus  is  occa- 
sionally found, — wherever,  in  short,  blood-vessels  run.  We  can- 
not assent  to  the  opinion  of  Dr.  Carswell,  that  tuberculous  matter 
is  in  the  early  stage  of  the  disease  secreted  in  equal  abundance 
from  all  parts  of  the  mucous  membrane,  and  that  the  only  reason 
why  it  accumulates  sooner  and  more  in  the  upper  lobes  is,  that 
their  smaller  extent  of  motion  prevents  its  perfect  elimination  from 
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those  parts  ;  were  this  the  true  view,  how  easy  would  be  the 
diagnosis  of  consumption  in  its  earliest  stage  !  For  there  would 
be  abundant  expectoration  of  tuberculous  matter  from  the  lower 
lobes,  whilst  the  accumulation  takes  place  in  the  upper ;  yet  it  is 
rare  to  see  any  expectoration  in  the  earliest  stage,  except  a  thin 
transparent  mucus.  More  probable  is  the  opinion  of  Broussais, 
that  the  upper  lobes  are  the  first  and  most  extensive  seat  of 
tuberculous  change,  because  the  bronchial  tubes  are  shorter,  and 
more  readily  permit  inflammation  and  irritation  to  pass  to  the 
cells.  But  we  apprehend  that  the  real  reason  of  their  peculiar 
liability  is  in  their  greater  abundance  of  interstitial  tissue  in  them. 
The  bronchi  instead  of  being  lengthened  out  into  mere  mem- 
branous tubes  before  they  terminate  in  cells,  divide  more  imme- 
diately and  abruptly  into  short  branches  and  cells ;  and  the  deli- 
cate vesicular  structure  is  thus  mixed  up  with  a  good  deal  of  the 
interstitial  cellular  tissue  that  everywhere  surrounds  the  earlier 
bronchial  divisions.  The  smaller  capability  of  motion  possessed 
by  the  upper  lobes  of  the  lungs  may,  too,  have  a  share  in  disposing 
them  to  become  the  seat  of  tubercular  deposit,  not  by  permitting 
it  to  accumulate,  but  by  favouring  bronchial  obstructions  to  the 
respiration,  and  causing  local  congestions  of  blood,  which  may 
promote  the  formation  of  tubercles.  It  is  not  the  yellow  tubercle 
chiefly  that  predominates  in  the  upper  parts  of  the  lung ;  it  is 
rather  the  gray  indurations  which  become  afterwards  converted 
into  yellow  tubercle.  Primary  tuberculous  deposits  are  nearly  as 
common  in  other  parts  of  the  lung  as  at  the  apex. 

We  have  described  the  ordinary  changes  of  tubercle  from  its 
primary  deposition  to  its  softening  and  evacuation,  and  the  forma- 
tion of  an  ulcerous  cavern.  These  caverns  become,  if  life  last, 
lined  with  a  deposit  of  a  mixed  nature,  but  with  an  albuminous 
lymph  for  its  basis  ;  and  this  is  commonly  mingled. with  tubercu- 
lous and  purulent  matter.  Hence  it  seldom  lasts  long,  but  is 
broken  up,  detached,  and  expectorated.  When  the  constitutional 
powers  are  stronger,  and  the  lung  less  extensively  diseased,  the 
coating  of  the  cavity  is  susceptible  of  organization,  and  in  time 
forms  a  fibrous  or  fibro-cartilaginous  membrane  which  pretty 
smoothly  lines  the  cavity.  If  the  cavity  communicate  pretty 
freely  with  the  bronchi,  it  will  be  kept  by  the  pressure  of  the  air 
from  any  considerable  contraction  to  which  it  naturally  tends : 
but  in  some  instances  the  tubes  become  obstructed,  and  the  mem- 
brane contracts,  and  tends  to  obliterate  the  cavity,  sometimes 
leaving  only  a  cicatrix.  Such  contracted  cavities  and  cicatrices 
are  not  unfrequently  met  with  in  the  lungs  of  old  people  ;  but  they 
are  rarely  quite  empty ;  they  contain  more  or  less  of  a  pale  yellow 
plaster-like  matter,  consisting  chiefly  of  carbonate  and  phosphate 
of  lime ;  and  sometimes  there  are  concretions  of  the  same  matter. 
The  contraction  is  evident  from  the  puckering  of  the  pulmonary 
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tissue  visible  on  the  pleural  surface  near  the  cavity,  and  some  of 
the  adjoining  vesicles  are  generally  dilated  to  fill  up  the  space. 
There  are  often,  also,  some  remains  of  gray  induration  around 
them.  The  cretaceous  matter  is  probably  secreted  by  the  walls 
of  the  cavity ;  but  it  may  be  the  debris  of  tuberculous  or  purulent 
matter,  the  animal  matter  being  absorbed  away,  and  the  earthy 
insoluble  salts  left,  accumulated  from  successive  depositions. 
This  earthy  matter  is  sometimes  connected  with  an  earlier  stage 
of  tuberculous  formation.  We  have,  in  lungs  not  extensively 
diseased,  found  pale  yellowish  tubercles,  composed  of  concentric 
layers  of  almost  cartilaginous  hardness;  in  another  part  of  the 
same  lung,  these  layers  are  loosened  by  a  plaster-like  gritty  matter 
of  a  calcareous  nature ;  and  in  another  part,  a  whole  tubercle  may 
consist  of  this,  having  only  a  few  flakes  of  albuminous  matter  in 
it,  and  sometimes  containing  concretions.  This  more  resembles 
what  is  commonly  called  the  setheromatous  structure,  which  espe- 
cially invades  the  coats  of  the  arteries  and  the  fibrous  parts  of  the 
valves  of  the  heart.  It  is  to  be  classed  with  gray  and  yellow 
tubercle,  in  so  far  as  it  is  another  variety  of  matter,  low  in  the 
scale  of  organization,  and  formed  of  lymph  of  defective  vitality. 
In  these  latter  cases,  there  is  no  puckering  or  contraction  about  the 
tubercle  until  it  has  evacuated  its  contents ;  which  it  is  very  slow 
to  do ;  for  it  has  not  the  tendency  to  soften  and  cause  ulceration 
that  makes  common  scrofulous  tubercle  so  destructive.  We  have 
repeatedly  seen  a  few  of  these  tubercles  in  lungs  otherwise  healthy, 
the  individuals  having  died  of  some  other  disease. 

SYMPTOMS. — As  we  have  made  the  anatomical  and  pathological 
changes  of  phthisis  the  basis  of  our  description  of  this  disease,  it 
will  be  convenient  and  instructive  to  classify,  as  far  as  we  can, 
the  symptoms,  in  reference  to  these  changes.  The  course  of 
consumption  is  generally  divided  into  three  stages,  according  to 
the  state  of  the  lesions  of  the  lungs.  The  first  stage  is  that  of  the 
formation  of  the  indurations,  granular  or  diffused ;  the  second  is 
that  of  the  conversion  of  these  into  yellow  tubercle,  with  the  ex- 
tension of  this  lesion  to  other  parts ;  the  third  is  that  of  their  soft- 
ening and  evacuation,  and  the  formation  of  vomicffi. 

FIRST  STAGE. — The  symptoms  produced  by  the  indurations  may 
be  divided  into  those  of  irritation,  and  those  of  obstruction. 

The  indurations  are  generally  accompanied  by  various  irrita- 
tions, both  local  and  general.  Of  the  local  irritations,  the  earliest 
is  cough,  which  at  first  is  generally  slight  and  merely  hacking,  but 
more  or  less  constant ;  at  least,  although  it  may  not  be  frequent, 
it  does  not  cease  for  a  whole  day  together.  It  is  either  dry,  or 
accompanied  by  a  thin  transparent  expectoration.  Another  occa- 
sional sign  of  local  irritation  is  pain  in  the  chest,  commonly  re- 
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ferred  to  the  sternum  :  in  some  instances,  it  is  a  stitch  in  the  side ; 
sometimes  it  is  a  soreness,  or  an  unusual  sensibility  to  cold  or 
exertion,  more  than  actual  pain  ;  not  unfrequently  it  is  absent. 
These  varieties  of  pain  are  sometimes  merely  irritations ;  but  not 
unfrequently  they  are  the  result  of  real  local  inflammation,  excited 
in  the  lungs,  the  bronchi,  or  the  pleura,  by  the  indurations.  Of 
the  more  general  irritations,  quickness  of  the  pulse  is  the  most 
constant ;  but  even  this  is  not  universal.  The  quickness  is  often 
not  uniform  at  first,  but  depends  on  any  cause  of  excitement,  how- 
ever trifling;  and  the  pulse  may  be  very  slow  and  weak  in  the 
intervals  :  but  as  the  organic  lesion  increases,  it  gradually  becomes 
more  constant,  and  is  accompanied  by  an  irritated  state  of  other 
functions ;— a  general  febrile  state.  But  even  then  there  is  not 
power  enough  in  the  circulation  to  maintain  a  general  or  con- 
stantly increased  heat ;  it  is  manifested  most  towards  night,  after 
the  accumulated  excitements  of  the  day,  when  the  fulness  as  well 
as  the  frequency  of  the  pulse  increases,  and  there  is  a  flushing  of 
the  face  and  heat  in  the  palms  of  the  hands  and  soles  of  the  feet, 
where  the  thickness  and  hardness  of  the  cuticle  prevent  the  per- 
spiration and  evaporation  which  moderate  the  temperature  of  other 
parts.  Like  other  weak  and  intermittent  febrile  movements,  this 
generally  terminates  by  perspiration  more  or  less  profuse,  which, 
occurring  in  the  night,  leaves  the  pulse  lowered,  but  the  frame 
weakened  and  exhausted  in  the  morning.  It  is  only  in  the  severe 
cases  that  this  general  irritation,  or  hectic  fever,  as  it  is  termed, 
becomes  marked  at  this  early  stage  of  the  disease.  Often  there 
is  gastric  irritation,  with  a  white  tongue,  red  at  the  edges,  thirst, 
costive  bowels,  and  turbid  urine.  These  symptoms  are  generally 
more  remarkable  in  this  than  in  the  after  stages,  when  the  irrita- 
tion is  more  confined  to  the  organs  of  circulation  and  respiration. 
They  are  almost  always  attended  by  some  diminution  of  flesh 
and  strength,  which,  however,  varies  greatly  in  degree  in  different 
instances. 

The  symptoms  from  obstruction  comprehend  those  from  ob- 
structions to  the  passage  of  the  air,  to  that  of  the  blood,  and  to 
the  motions  of  the  lungs  in  respiration.  The  indurations,  granu- 
lar and  diffused,  when  extensive,  by  obstructing  the  passage  of 
air  to  more  or  fewer  of  the  air-cells,  cause  the  shortness  of 
breath,  felt  at  first  only  on  exertion,  so  common  even  in  the  early 
stage  of  consumption.  Nay,  cases  happen,  in  which  an  abundant 
formation  of  miliary  tubercles,  together  with  the  oedema,  or  bron- 
chorrhoaa,  which  they  excite,  prove  fatal  in  the  first  stage,  by  the 
obstruction  which  they  cause  to  the  passage  of  the  air.  In  such 
cases  there  is  generally  considerable  fever,  with  short  frequent 
cough,  very  quick  pulse,  and  heat  of  skin,  with  other  symptoms 
resembling  an  acute  attack  of  bronchitis  or  pneumonia ;  for  which 
they  may  be  mistaken,  but  for  the  less  sustained  character  of  the 
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fever,  the  greater  permanency  of  the  disorder  of  the  respiratory 
organs,  the  physical  signs,  and  the  expectoration,  which,  instead 
of  exhibiting  the  peculiar  aspect  of  that  of  pneumonia,  or  the 
successive  changes  of  that  of  bronchitis,  continues  mucous  and 
frothy,  sometimes  abundant,  but  often  in  small  proportion  to  the 
cough  and  dyspnoea.  Partial  indurations  sometimes  cause  short- 
ness of  breath,  not  only  by  their  direct  impediment,  but  also  by 
occasioning  a  dilatation  of  the  air-cells. 

The  indurations,  by  obstructing  the  blood-vessels,  give  rise  to 
many  formidable  pathological  effects.  They  may  thus  cause  san- 
guineous congestion,  haemorrhage,  inflammation,  oedema,  gan- 
grene, and  atrophy  of  the  pulmonary  texture,  haemoptysis,  profuse 
bronchial  secretion,  effusion  into  the  pleura,  disease  of  the  heart, 
&c.  ;  and  the  symptoms  which  these  lesions  produce  may  be  vari- 
ously grouped  in  the  history  of  different  cases  of  phthisis.  The 
haemoptysis  occurring  in  the  early  stages  of  phthisis  is  generally 
from  this  cause ;  and  it  is  a  serious  symptom,  not  only  because  it 
may  endanger  life  by  loss  of  blood  or  direct  suffocation,  but  also 
because  it  is  often  accompanied  by  haemorrhagic  consolidation  and 
rupture  of  the  texture  of  the  lung,  which  tend  to  accelerate  the 
disorganizing  process,  and  promote  the  further  deposition  of 
tubercle.  In  some  instances,  however,  haemoptysis  is  followed  by 
decided  relief  to  the  dyspnoea  and  cough,  having  removed  a  con- 
gested state  of  the  blood-vessels. 

Obstruction  to  the  motion  of  the  lungs  may  be  caused  by  the 
same  circumstances  which  impede  the  free  admission  of  air  to 
them;  but  in  case  of  extensive  solid  deposition,  it  may  also  result 
from  their  mechanical  resistance  to  the  motions  of  the  chest;  and 
this  not  only  constitutes  a  phthisical  sign,  which  we  shall  here- 
after consider,  but  it  also  keeps  the  intervening  unaffected  tissue 
in  a  fixed  state,  liable  to  constant  congestion  and  further  deposit, 
and  thus  adds  further  to  the  incapacity  of  the  organs.  When 
once  the  integrity  of  a  nicely  adjusted  apparatus  Hike  that  of  re- 
spiration is  extensively  injured,  disorder  begets  disorder,  and 
unless  the  counteracting  or  respiratory  powers  soon  come  into  ope- 
ration, unless  the  indurations  are  soon  diminished,  or  the  blood- 
vessels closed,  the  whole  of  that  part  of  the  lung  may  soon  become 
a  solid  mass.  Thus,  we  believe,  sometimes  arise  those  extensive 
masses  of  induration  which  are  so  commonly  met  with  in  the 
upper  parts  of  the  lung. 

SECOND  STAGE. — On  the  conversion  of  the  gray  or  dark  red 
indurations  into  crude  yellow  tubercle,  and  during  the  original 
deposition  of  this  matter,  beside  the  symptoms  of  irritation  and 
obstruction,  which  still  continue,  there  are  indications  of  increas- 
ing cachexia,  languor,  loss  of  flesh  and  strength,  and  a  general 
depression  of  the  functions.  The  pulse  loses  strength,  although 
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it  is  as  frequent  as  before ;  the  evening  chills  are  more  severe  ; 
the  fever  is  of  shorter  duration;  the  sweats  are  more  profuse. 
Except  at  times  of  excitement,  the  colour  of  the  cheek  fades,  or 
is  reduced  to  a  circumscribed  hectic  patch :  the  expectoration 
becomes  more  abundant,  or  less  thin  and  transparent,  and  parti- 
cles of  curdy  or  cheesy  matter  can  sometimes  be  detected  in  it; 
occasionally  it  is  streaked  with  blood ;  and  in  a  few  cases,  there 
may  be  haemoptysis  to  a  considerable  extent.  There  is  often  less 
feeling  of  oppression  or  pain  in  the  chest  than  before,  but  the 
shortness  of  breath  on  exertion  is  undiminished,  if  not  increased  ; 
and  there  are  frequently  transient  pains  in  the  shoulder  or  under 
the  clavicle  of  one  side,  which  the  patient  commonly  considers  to 
be  rheumatic. 

THIRD  STAGE. — The  more  truly  consumptive  symptoms  which 
had  begun  to  manifest  themselves  in  the  second  stage,  are  deve- 
loped fully  when  the  tubercles  become  soft,  partially  or  entirely 
liquid,  and  are  evacuated,  by  the  aid  of  the  secretion  and  ulcera- 
tion  of  the  adjoining  textures.  Then  comes  on,  in  addition  to  the 
symptoms  before  described,  a  copious  and  heterogeneous  expec- 
toration of  pus,  mucus  softened  and  occasionally  solid  tubercle, 
blood,  shreds  of  lymph,  and  rarely  portions  of  pulmonary  tissue 
in  a  sloughy  fetid  state.  Then  occur  the  usual  constitutional  con- 
comitants of  extensive  unhealthy  suppurating  ulcers,  confirmed 
hectic  with  its  successive  chills,  heats,  and  sweating,  occasionally 
diarrhoea,  and  the  increasing  marasmus,  in  this  case  rendered 
more  pronounced  by  the  importance  of  the  organ  affected  and  the 
relations  which  it  bears  to  the  process  of  sanguification.  Then 
are  the  dyspnoea  and  cough  increased  by  the  continual  discharge 
of  matter  into  the  air-passages,  and  by  the  extension  of  the  dis- 
eased depositions  and  ulcerations  of  the  tissue.  Yet  it  is  a  curi- 
ous circumstance,  that  these  symptoms  are  often  inconsiderable 
in  proportion  to  the  terrible  extent  of  the  organic  mischief  which 
has  been  produced  :  the  dyspncea  often  is  not  painful  like  that  of 
asthma  ;  it  is  a  state  of  breathlessness  rather  than  of  distressing 
oppression ;  the  cough  is  commonly  less  violent  than  in  chronic 
bronchitis  ;  the  pain  may  be  slight,  or  there  may  be  none  at  all ; 
the  countenance,  though  thinned,  tremulous,  with  the  sharpened 
nostrils  habitually  moving  at  every  breath,  may  have  a  clearness 
in  it,  with  colour  in  the  lips,  and  a  brightness  of  the  eye  which 
are  never  seen  in  other  serious  diseases  ;  and  the  frame  of  mind 
is  often  in  the  same  unconscious  and  hopeful  state,  indicating  a 
degree  of  freedom  from  those  painful  struggles  in  which  the  vital 
powers  commonly  contend  with  other  serious  disorders.  Now, 
we  apprehend  the  chief  reason  for  this  exemption  from  suffering 
lies  in  a  sort  of  balance  that  is  maintained  among  the  injured  func- 
tions. The  available  parts  of  the  lungs  are  reduced  to  a  great 
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extent ;  but  so  is  the  mass  of  blood  that  has  to  pass  through  them. 
The  free  expectoration  and  the  colliquative  discharges  from  the 
skin  and  bowels  are  continually  bringing  down  the  bulk  of  the 
circulating  fluids  to  the  lessening  capacity  of  the  remaining  lung. 
The  night  sweats,  especially,  are  a  periodic  discharge  of  the 
amount  of  fluid  which  is  beyond  what  the  reduced  system  of  blood- 
vessels can  quietly  hold ;  they  often  cease  when  the  fluid  ingesta 
are  judiciously  reduced.  So  the  secondary  pulmonary  irritations, 
congestions  and  inflammations  are  continually  relieved  by  the 
purulent  expectoration ;  it  is  a  safety  valve  which  gives  vent  to 
these  local  lesions  before  they  cause  much  distress  ;  and  although 
the  destructive  process  is  perpetually  proceeding,  the  lungs  de- 
caying, the  body  wasting,  and  the  strength  failing,  yet  it  is  all  by 
even  degrees,  a  facilis  descensus :  the  thread  of  life  dwindles 
away,  fibre  by  fibre,  without  struggle  or  shock  ;  and  gentle  is  the 
parting  of  the  last  filament,  when  the  body  drops  to  earth  and  the 
soul  rises  to  eternity. 

But  the  progress  of  consumptive  disease  is  by  no  means  gene- 
rally thus  painless  and  unharassed  :  the  sufferings  from  dyspnoea, 
cough,  pain,  chills,  heat,  and  feelings  of  extreme  weakness  and 
faintness,  are  sometimes  very  severe.  In  some  persons,  the  ani- 
mal sensibility  is  more  acute  than  the  organic  life  is  active ;  to 
such,  any  disorder  is  distressing;  and  even  in  consumption,  the 
cough,  the  pains  in  the  chest,  side,  or  shoulders,  the  alternate 
chills  and  heats,  the  oppression  of  dyspnosa,  the  languor  and  faint- 
ness  of  debility,  besides  various  pains  and  aches  in  different  parts 
of  the  body,  are  perpetual  sources  of  complaint.  But  without 
any  unusual  sensibility  in  the  subject,  the  course  of  consumptive 
disease  may  be  rendered  rough  and  painful  by  what  may  be  called 
the  accidental  or  accessory  lesions  contingent  upon  it.  Intercur- 
rent  congestions,  haemorrhages,  and  inflammations  taking  place  in 
the  lungs  or  in  their  investing  membranes,  are  very  common,  and 
may  give  rise  to  the  symptoms  of  these  several  acute  lesions 
superadded  to  those  of  phthisis.  Hence  the  increase  of  cough, 
dyspnosa,  and  fever,  occasionally  with  pain,  in  case  of  bronchitis, 
pneumonia,  or  pleurisy,  occurring  in  the  course  of  the  disease  ; 
and  haemoptysis,  with  the  faintness  and  other  effects  of  loss  of 
blood,  if  this  be  considerable,  or  with  greatly  increased  oppres- 
sion if  the  effusion  is  more  confined  to  the  tissue  of  lungs.  We 
can  confirm  the  observation  of  Dr.  Stokes,  that  free  expectoration 
tends  to  prevent  these  accidental  complications  ;  and  accordingly 
their  occurrence  is  often  preceded  or  accompanied  by  a  suppres- 
sion of  this  discharge,  or  an  alteration  in  its  quantity.  But  there 
is  an  accident  which  especially  tends  to  ruffle  and  hasten  the 
course  even  of  the  most  latent  forms  of  consumptive  disease ; 
this  is  perforation  of  the  pleura,  and  the  consequent  pneumothorax 
and  acute  pleurisy  which  it  produces.  As  we  shall  hereafter  de- 


352  DISEASES  OF  THE  LUNGS. 

scribe  this  lesion  and  its  symptoms,  we  need  here  only  remark 
how  characteristic  the  sudden  increase  of  dyspnoea  and  cough  and 
accession  of  sharp  pleuritic  pain  must  be  in  the  cases  that  were 
before  most  insidious,  and  how  much  the  addition  of  these  lesions 
must  increase  the  distress  of  the  patient,  and  hurry  him  towards 
his  grave.  Spontaneous  perforation  of  the  pleura  seems  to  occur 
chiefly  where  the  constitution  is  decidedly  tuberculous ;  and  it  im- 
plies a  want  of  that  self-preserving  energy  by  which  the  mischief 
of  ulceration  is  bounded  by  the  timely  effusion  of  plastic  lymph. 
This  is  a  part  of  the  nutrient  function ;  and  perhaps  it  is  because 
this  function  is  more  active  in  women  than  in  men,  that  perfora- 
tion of  the  lung  is  comparatively  rare  in  females.  Such,  at  least, 
is  the  result  of  our  experience,  not  having  met  with  one  instance 
in  about  thirty  cases  of  this  complicated  lesion  tjiat  have  fallen 
under  our  observation  ;  and  there  are  very  few  instances'recorded 
by  others  of  its  occurrence  in  females.  In  a  few  instances,  the 
perforation  appears  to  have  been  the  result  of  adhesions  partially 
attaching  the  lung  to  the  walls  of  the  chest,  and  thus  exposing  it, 
in  case  of  external  violence  or  internal  pressure,  to  a  lacerating 
force,  as  noticed  under  the  head  pneumothorax. 

Other  symptoms  unconnected  with  the  chest  frequently  attend 
pulmonary  consumption.  The  larynx  is  very  often  the  seat  of 
disease,  and  hoarseness  or  loss  of  voice  is  frequently  an  early 
symptom,  sometimes  taking  attention  from  the  seat  of  the  more 
important  lesion.  It  appears  from  the  researches  of  MM.  Trous- 
seau and  Belloc,that  ulceration  and  other  structural  disease  of  the 
larynx  do  sometimes  occur  when  there  are  no  tubercles  in  the 
lungs ;  but  these  are  very  rare  cases,  and  in  by  far  the  majority 
of  instances  these  lesions  are  associated  with  tuberculous  disease 
of  the  lungs,  and  perhaps  in  all  are  connected  with  a  tuberculous 
constitution.  Dr.  Stokes  considers  this  complication  to  be  uni- 
versally fatal ;  but  it  is  not  always  speedily  so,  for  we  know  at 
present  three  instances  in  persons  now  alive  of  its  having  lasted 
from  five  to  eight  years. 

The  disorder  of  the  digestive  organs,  which,  in  the  earliest  and 
irritative  stage  of  the  disease,  had  something  of  the  gastritic  cha- 
racter, with  red-tipped  tongue,  thirst,  sometimes  pain  or  oppres- 
sion after  eating,  occasionally  tenderness  of  the  epigastrium,  and 
other  symptoms  of  indigestion,  generally  passes  away  as  the  pul- 
monary irritation  is  relieved  by  the  discharge.  In  a  few  instances, 
occasional  severe  pain  of  the  stomach  and  vomiting  continue  to 
the  fatal  termination,  greatly  adding  to  the  distress  arid  weakness 
of  the  patient.  [The  condition  of  the  tongue  in  phthisis  is  very 
variable.  Dr.  Louis  gives  the  results  of  a  comparison  of  its  state 
with  that  of  the  mucous  membrane  of  the  stomach  in  a  considera- 
ble number  of  cases,  which  indicate  a  great  degree  of  independ- 
ence in  the  condition  of  the  two  organs.] 
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(a.)  In  19  cases  of  softening  with  attenuation  of  the  mucous 
membrane  of  the  stomach  : 

Tongue  natural  in  9  cases;  in  the  remaining  10,  red  at  the 
tip  or  edges  ;  in  4  of  them  for  15  or  20  days  ;  in  6,  for  2 
or  3  days  only. 

(6.)  In  8  cases  of  inflammation  limited  to  anterior  surface  of 
the  stomach : 

Tongue  pale  or  red  an  equal  number  of  times ;  and  in  one 
instance  the  redness  was  quite  temporary. 

(c.)  In  17  cases  of  inflammation  affecting  the  whole  or  part  of 
the  fundus  : 

Tongue  natural  in  10  cases ;  in  7,  slightly  red  at  the  edges, 
either  towards  the  close  of  life,  or  for  a  few  days  at  an  ear- 
lier period. 

(d.)  In   19  cases  of  mammillation  more  or  less  general  and 
marked : 

Tongue  of  a  more  or  less  florid  red  colour  for  a  variable  time 
in  8  cases  ;  natural  in  1 1 . 

(e.)  In  14  cases  of  various  associated  lesions  of  the  stomach: 
Tongue  unnaturally  red  for  one  or  several  weeks  in  6  cases ; 
natural  (it  is  to  be  inferred)  in  the  rest. 

(f. )  In  19  cases  in  which  the  mucous  membrane  was  perfectly 
healthy  in  respect  of  colour,  consistence  and  thickness : 

Tongue  more  or  less  red  in  10  cases ;  in  1  of  these  the  red- 
ness persisted  through  the  whole  course  of  the  disease,  and 
was  attended  at  one  period  with  dryness ;  in  the  remaining 
9  (it  is  to  be  inferred),  natural. 

Another  condition  of  the  tongue  occurred  in  one-eighth  of  Dr. 
Louis's  cases  of  consumption — albuminous  exudation  on  its  surface.. 
There  is  no  connection  between  it  and  any  particular  condition  of 
the  stomach.  It  is  of  very  bad  augury,  occurring  generally  a  few 
days  before  death.]  In  most  instances,  sooner  or  later,  the  bow- 
els become  disordered ;  constipation  and  diarrhea  alternately  pre- 
vail, dependent  on  inflammation  and  ulceration,  often  complicated 
with  tuberculous  deposition  in  the  follicular  structure  of  the  mu- 
cous membrane  of  the  intestines.  [Of  one  hundred  and  twelve  of 
Dr.  Louis's  patients,  five  only  escaped  diarrhoea.  In  one-eighth  of 
the  cases  it  was  coeval  with  the  disease,  thus  lasting  from  five  to 
twelve  months.  In  some  few  cases,  where  the  disease  was  of  four  or 
five  years  duration,  the  individuals  suffered  during  the  whole  time 
from  chronic  diarrhoea.  In  by  far  the  largest  proportion  of  in- 
stances, the  diarrhoea  belonged  to  the  last  period  of  existence,  not 
commencing  until  the  third  stage  was  reached,  and  in  some  cases 
not  till  the  closing  days  of  life.]  The  mesenteric  glands  frequently 
23 
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become  involved  in  the  same  disease,  particularly  in  young  sub- 
jects; and  thus  arise  additional  causes  of  exhaustion  and  atrophy, 
in  the  colliquative  discharges  and  obstruction  to  nutrition  that 
ensue.  There  is  often  but  little  pain  with  all  these  serious  lesions. 
The  alvine  secretions  sometimes  show  a  deficiency  of  bile  ;  but 
this  is  a  symptom  which  more  frequently  precedes  phthisis  than 
accompanies  it.  Sometimes  there  are  great  tenderness  and  even 
pain  in  the  abdomen  during  the  whole  course  of  the  disease,  with 
occasional  exacerbations:  these  symptoms  generally  depend  on 
granular  or  tuberculous  depositions  on  the  peritoneum,  combined 
occasionally  with  inflammation  of  the  membrane,  which  may  lead 
to  the  agglutination  together  of  the  folds  of  the  intestines. 

[The  symptoms  of  tubercular  peritonitis  are  generally  mild,  not 
numerous,  and  frequently  are  unnoticed.  They  are,  however, 
quite  sufficient  to  warrant  a  positive  diagnosis.  The  invasion  of 
this  disease  has  no  fixed  relation  with  the  main  affection,  and  may 
occur  at  any  period  of  its  progress.  The  first  symptom  of  chro- 
nic peritonitis  is  enlargement  of  the  abdomen,  denoted  by  the 
uneasiness  in  his  clothes  which  the  patient  experiences,  if  up  and 
about.  With  this  there  is  dull  abdominal  pain,  sometimes  gene- 
ral, (either  singly  or  coexistent,)  increased  by  pressure  and  per- 
cussion, and  unaccompanied  by  diarrhoea.  Later,  and  at  a  very 
variable  period,  physical  exploration,  however,  reveals  fluctuation, 
and  meteorism,  to  a  greater  or  less  degree,  will  be  ascertained. 
After  increasing,  to  a  certain  extent,  fluctuation  will  diminish, 
whilst  the  gaseous  distension  persists.  Where  abdominal  meteor- 
ism  is  present  from  the  commencement  of  the  disease,  without 
appreciable  effusion,  it  will  diminish  after  some  time,  leaving  the 
abdomen  firmly  resistant  under  pressure,  knotted,  and  the  intesti- 
nal convolutions  marked  on  the  surface  ;  and  this  tense  elasticity 
persists  with  complete  relaxation  of  the  muscular  parietes.  Nausea 
and  vomiting  rarely  occur,  unless  acute  peritonitis  should  super- 
vene. There  is  great  diversity  in  the  intensity  of  the  rational 
symptoms ;  sometimes  the  feeling  of  uneasiness,  or  even  positive 
suffering,  is  so  great  as  to  occupy  constantly  the  attention  of  the 
patient ;  at  other  times  there  is  entire  absence  of  pain,  and  the 
physical  signs  alone  announce  the  existence  of  the  affection. 
Ordinarily,  the  symptoms  just  enumerated  persist,  or  increase,  till 
death  occurs  ;  but  sometimes,  when  the  disease  is  intensely  chro- 
nic, the  abdominal  symptoms  disappear,  and  the  thoracic  symp- 
toms only  attract  notice.  This  happened  in  the  first  case.  Some- 
times the  abdominal  effusion  is  absorbed  with  great  rapidity,  and,  on 
examination  after  death,  you  find  only  general  intestinal  adhesion 
by  recent  false  membrane,  when,  but  a  few  days  before,  there  was 
positive  evidence  of  fluctuation. 

The  symptoms  of  chronic  peritonitis,  though  few,  are  of  great 
value,  from  their  constancy  and  regularity,  in  reference  to  diag- 
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nosis.  Dr.  Louis  places  the  greatest  confidence  in  them,  and 
states  (Recherches  sur  la  Phthisie,  1843,  p.  272),  that  through 
them  he  has  been  led  to  the  successful  diagnosis  of  phthisis  in 
persons  in  whom  there  was  little  or  no  cough,  and  where  the  most 
careful  physical  exploration  gave  no  evidence  of  thoracic  disease. 

To  resume,  we  may  say,  that  where  we  have  general  abdominal 
pain,  of  moderate  intensity,  but  still  sufficiently  annoying,  without 
diarrhoea,  accompanied  with  increase  in  the  size  and  sonorousness 
of  the  abdomen,  with  the  supervention  of  manifest  fluctuation,  and 
independent  of  any  organic  affection  of  the  viscera,  as  the  liver 
especially,  kidneys,  or  heart,  with  subsequent  absorption  of  the 
effused  fluid,  leaving  a  slight,  but  general,  gaseous  distension, 
with  the  intestinal  convolutions  well  defined,  and  with  this,  great 
loss  of  strength,  which  cannot  be  referred  to  the  condition  of  the 
lungs  or  of  the  excretions, — when,  we  say,  we  have  this  combina- 
tion of  symptoms,  we  may,  with  great  safety,  diagnosticate  tuber- 
cular peritonitis. 

Tubercular  peritonitis  may  be  confounded  with  cancerous  peri- 
tonitis. The  different  epochs  of  life  at  which,  in  general,  the  two 
affections  occur,  the  co-existence  of  cancer  in  some  other  organ, 
the  great  rarity  of  cancer  in  tuberculous  patients,  with  other  differ- 
ential symptoms,  will  usually  serve  to  distinguish  the  two  dis- 
eases.] 

More  rarely  tubercles  occur  in  the  brain  or  spinal  marrow,  or 
their  membranes,  and  cause  symptoms  of  mental  disorder,  con- 
vulsions, or  paralysis.  Acute  hydrocephalus  seems  to  have  con- 
nection with  scrofulous  or  tuberculous  disease  further  than  what 
can  be  traced  to  the  existence  of  tubercles  in  the  encephalon ;  for 
it  sometimes  coexists  with  tuberculous  disease  in  other  parts, 
when  none  can  be  detected  in  the  brain.  [Although  the  subject 
of  granular  or  tubercular  meningitis  in  children,  has'  been  fully 
investigated  by  Drs.  Rufz,  Gerhard,  P.  Hennis  Green,  &c.,  little 
was  said  or  known  about  the  same  affection  in  the  adult,  until  the 
publication  of  the  second  edition  of  Dr.  Louis's  work  on  con- 
sumption, in  which  a  new  section  is  dedicated  to  the  considera- 
tion of  this  affection,  and  the  .thesis  of  Dr.  Lediberder.  Tuber- 
cular meningitis  is  not  unfrequently  an  intercurrent  affection  in 
phthisis,  and  its  diagnosis  may  actually  lead,  (like  that  of  the  kind- 
dred  affection,  tubercular  peritonitis,)  to  the  detection  of  the  pri- 
mary disorder.  The  diagnosis  of  this  affection  is  often  easily  ac- 
complished ;  occurring  at  various  periods  of  the  primary  disease, 
granular  meningitis  commences  with  intense  and  continuous 
frontal  cephalalgia  and  vomiting,  which  is  almost  constant  at  the 
very  outset,  and  which,  when  occurring  in  connection  with 
cephalalgia,  is  strongly  indicative  of  the  presence  of  tubercles  in 
the  meninges  ;  the  face  at  the  same  time  becomes  alternately  pale 
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and  red  ;  the  intelligence  is  dull,  and  paralysis  sometimes,  though 
rarely,  occurs  at  this  period.  The  violent  headache  persists  from 
three  to  twelve  days,  accompanied  with  sharp  cries  from  time  to 
time  ;  the  face  assumes  an  expression  of  astonishment,  speedily  fol- 
lowed by  one  of  stupor.  The  pupils  at  first  contracted,  subsequently 
become  dilated.  From  the  fourth  to  the  sixth  day,  delirium,  gene- 
rally if  a  mild  type,  sometimes  accompanied  with  agitation,  and 
increase  of  the  general  sensibility,  appears.  Somnolence,  and 
eventually  coma,  occur  in  the  intervals  of  the  delirium.  When 
hemiplegia  occurs,  it  is  generally  some  days  later  than  cephalalgia. 
A  considerable  portion  of  the  face,  or  one  eyelid  only,  may  become 
paralyzed  ;  and  persistent  contraction,  instead  of  paralysis,  some- 
times is  seen.  Meanwhile  the  circulation  and  respiration  undergo 
remarkable  changes.  The  respiration  becomes  less  frequent,  and 
less  deep;  the  dyspnoea  diminishes  or  disappears,  except  during 
the  last  days  of  life,  when  it  increases  in  proportion  to  the  degree 
of  somnolence.  Even  in  those  cases  where  large  pulmonary  ca- 
verns exist,  the  fever  disappears  during  the  earlier  period  of  the 
meningeal  affection,  but  it  returns  with  intensity  towards  the  ter- 
mination of  the  disease.  Irregularity  of  the  pulse  is  very  rare. 
The  temperature  of  the  body  rises  and  falls  with  the  alterations  of 
the  pulse.  The  duration  of  the  disorder  varies  from  eight  to  fif- 
teen days.]  The  catamenia,  in  females,  are  generally  defective, 
or  absent,  at  an  early  stage  of  consumptive  disease ;  but  they  are 
not  so  constantly  so  as  Laennec  supposed.  Their  suppression  is, 
on  many  accounts,  an  unfavourable  sign.  [One  female  only,  of 
all  those  observed  by  Dr.  Louis,  continued  to  menstruate  to  the 
last  month  of  life.  The  period  at  which  suppression  of  the  cata- 
menia occurs,  varies.  When  the  disease  lasts  less  than  a  year, 
the  menstrual  discharge  ceases  to  appear,  on  an  average,  about  the 
second  stage  of  the  affection ;  if  from  one  to  three  years  it  con 
tinues  frequently  until  the  third  period.  When  the  affection  runs 
a  rapid  course,  the  cessation  of  the  menses  coincides  with  the 
establishment  of  fever.  In  chronic  phthisis,  Dr.  Louis  failed  to 
detect  any  cause,  either  retarding  or  accelerating  the  time  of  alter- 
ation in  the  catamenia.]  We  have  not  space  to  dwell  on  the  de- 
tails of  other  symptoms  arising  from  the  irritations  or  obstructions, 
the  weakness  or  the  wasting,  which  tuberculous  consumption 
brings  in  its  train.  The  emaciation  in  the  last  stages  is  very  great, 
especially  in  the  less  acute  cases ;  yet  it  is  surpassed  by  that  from 
scirrhus  of  the  stomach,  and  tabes  mesenterica.  There  is  a 
blanching  with  the  emaciation,  which  is  more  remarkable  than  its 
degree ;  the  blood-vessels  are  reduced,  as  well  as  other  textures ; 
hence  it  is  rare  in  tuberculous  consumption  to  see  the  redness  of 
the  knuckles,  and  distinctness  of  the  veins  of  the  hands,  which 
accompany  even  greater  degrees  of  emaciation  from  chronic  dis- 
eases of  the  abdomen. 


PULMONARY  CONSUMPTION.  357 

PHYSICAL  SIGNS. — We  proceed  to  trace  the  physical  signs  in  the 
different  stages  of  the  textural  lesions  which  we  have  described  as 
the  essential  causes  of  pulmonary  consumption. 

FIRST  STAGE. — In  proportion  as  the  indurations  which  charac- 
terize the  first  stage  are  of  great  or  small  amount,  and  are  con- 
centrated within  a  small  space,  or  scattered  widely  through  the 
lung,  they  will  produce  more  or  less  appreciable  signs.  Thus, 
the  miliary  indurations,  even  in  considerable  number,  may  be 
scattered  through  the  tissue  of  the  lung  without  producing  any 
distinct  diminution  or  change  in  the  respiratory  sound,  or  in  the 
resonance  of  the  chest  on  percussion.  Sometimes  there  is  a  gene- 
ral sub-mucous  or  sub-crepitant  rhonchus  ;  but  this  proceeds  less 
from  the  tubercles  than  from  the  secretion  which  their  irritation 
causes  in  the  bronchial  tubes:  it  is  the  sign  of  a  partial  bronchitis 
or  bronchorrhoea,  therefore,  and  can  be  taken  in  evidence  of  the 
probable  presence  of  tubercles,  only  when  it  continues  perma- 
nently, or  recurs  in  the  same  places  day  after  day,  instead  of 
tending  to  become  sibilant,  and  to  cease,  as  the  rhonchi  of  com- 
mon bronchitis  do.  But  it  seldom  happens  that  even  the  early 
indurations  are  equally  scattered  through  both  lungs.  Their  ten- 
dency is  to  accumulate  in  greater  numbers  in  little  clusters  near 
the  apices  of  the  lungs,  and  generally  more  on  one  side  than  on 
the  other.  Here  there  will  be  a  concentration  of  their  effect,  and 
an  inequality  between  the  two  sides  of  the  chest ;  and  on  explor- 
ing the  corresponding  regions  outside,  which  are  the  clavicles 
and  the  space  below  them,  and  the  upper  ridge  of  the  scapulae, 
we  may  find  differences  in  the  sound  on  percussion,  or  those  of 
respiration,  and  the  voice,  which,  according  to  known  principles, 
may  be  interpreted  as  signs.  The  clavicle  on  one  side,  when 
lightly  struck  downwards  on  its  centre,  yields  a  sound  duller  than 
that  on  the  other ;  and  especially  if  this  difference  extends  to  the 
other  parts  just  mentioned,  it  is  exceedingly  probable  that  there  is 
consolidation  of  the  lung  in  that  part.  Great  care  must  be  taken 
to  strike  both  clavicles  at  the  same  point,  or  both  infra-clavian 
spaces  in  the  same  mode,  or  the  comparison  will  not  be  a  fail- 
one.  To  avoid  error,  the  parts  should  be  quite  uncovered ;  and 
various  kinds  of  percussion  should  be  tried  in  doubtful  cases,  as 
tapping  with  a  single  finger,  and  with  the  flat  of  several  fingers, 
and  in  different  stages  of  the  respiratory  act,  on  a  full  breath,  and 
after  exhausting  the  lungs.  Sometimes  the  gentlest  possible  pat- 
ting of  the  subclavian  spaces  is  the  only  mode  in  which  any  dif- 
ference can  be  discovered.  In  the  posterior  region,  and  on  the 
scapular  ridge,  strong  mediate  percussion  with  the  finger  is 
necessary  to  elicit  any  sound,  comparison  being  made,  as  usual, 
of  the  sounds  on  the  two  sides.  Differences  in  the  sounds  are 
to  be  sought  where  differences  ought  not  to  exist ;  and  although 
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the  mode  and  force  of  percussion  should  be  varied  at  different 
times,  they  should  be  carefully  the  same  in  each  act  of  compa- 
rison. Between  the  scapula?  is  not  an  unfrequent  seat  of  dulness, 
especially  in  children,  where  the  disease  occupies  the  bronchial 
glands. 

The  eyes  should  likewise  be  used  to  scrutinize  the  motions  of 
the  chest,  when  the  patient  is  placed  in  a  good  light  opposite  to 
the  observer,  and  is  desired  to  take  a  full  breath  several  times. 
It  requires  more  consolidation  than  is  common  in  the  more  doubt- 
ful stages  of  the  disease,  to  produce  any  considerable  irregularity 
in  the  shape  or  motions  of  the  chest ;  but  we  can  often  perceive 
a  slight  difference  between  the  two  sides  ;  the  upper  ribs  do  not 
move  quite  so  much  on  one  side  as  on  the  other. 

The  stethoscopic  signs  are  more  delicate,  and,  perhaps,  more 
equivocal,  than  those  of  percussion.  The  indurations  may  form 
slight  partial  obstructions  to  the  passage  of  air,  and  thus  cause  a 
permanent  slight  wheezing,  whistling,  or  roughness  in  the  respi- 
ratory sound,  not  removed  by  full  inspiration  or  cough.  If  more 
numerous  or  extensive,  they  may  transmit  the  sound  of  whiffing 
or  bronchial  breathing  in  parts  where  naturally  the  vesicular  only 
is  heard,  whilst  the  soft  vesicular  breathing  is  impaired  in  its 
force.  The  sound  of  expiration  may  become  unusually  audible, 
so  as  nearly  or  quite  to  equal  that  of  the  inspiration,  which  natu- 
rally is  almost  the  only  sound  heard  in  pure  vesicular  respiration. 
When,  as  it  often  happens,  the  partial  indurations  are  accompa- 
nied by  a  dilated  or  emphysematous  state  of  the  neighbouring  air- 
cells,  the  sound  of  percussion  will  be  less  changed  than  usual ;  but 
the  breathing  will  be  more  whiffing,  or  more  obscure,  according 
as  the  dilated  cells  are  more  flaccid  or  more  rigid  than  usual. 
The  sound  of  the  voice  is  transmitted  by  the  indurations  in  an 
unusual  degree ;  sometimes  only  in  a  diffused  resonance  ;  some- 
times in  a  more  circumscribed  vocal  note,  but  without  the  articu- 
lation of  the  oral  voice.  So,  also,  below  the  clavicles,  the  sounds 
are  sometimes  transmitted  with  unusual  clearness  from  the  sub- 
jacent arteries,  being  either  double  from  those  of  the  heart,  or 
single  from  the  mere  impulse ;  and  occasionally  the  single  pulse 
is  accompanied  by  a  whizzing  or  blowing  confined  to  the  part, 
which,  probably,  indicates  a  partial  obstruction  of  the  subclavian 
arteries  by  the  pressure  of  indurations  at  the  apex  of  the  lung. 
This  has  been  noticed  by  Dr.  Stokes  as  a  sign  of  incipient  phthisis. 
It  is  not  to  be  depended  on,  as  such  a  murmur  is  not  uncommonly 
induced  in  some  healthy  subjects  under  slight  excitement,  pro- 
bably from  the  artery  pressing  on  the  clavicle  or  upper  rib.  It 
often  intermits,  being  confined  to  certain  stages  of  the  respiratory 
movements. 

All  the  stethoscopic  signs  derive  their  importance  directly  from 
the  situation  in  which  they  are  heard,  and  from  their  comparison 


PULMONARY  CONSUMPTION.  359 

with  the  sounds  of  other  parts.  There  are  often  natural  bron- 
chophony  and  bronchial  respiration  near  the  sternum,  between 
the  scapulae,  and  in  the  axillae  :  such  signs  in  these  parts,  there- 
fore, are  not  to  be  considered  morbid,  unless  they  be  either  much 
more  distinct  on  one  side  than  on  the  other,  or  accompanied  by 
dulness  on  percussion.  They  may  be  better  trusted  towards  the 
humeral  end  of  the  clavicle  :  the  angle  formed  by  this  bone  and 
the  shoulder  is  the  proper  stethoscopic  corner,  and  the  signs  heard 
there,  and  at  the  humeral  portion  of  the  scapular  ridge,  are  the 
most  unequivocal  ;  but  even  here  a  permanent  discrepancy  be- 
tween the  two  sides  gives  the  surest  indication  of  disease,  for  the 
natural  sounds  present  some  variety.  It  is  also  necessary  to  bear 
in  mind  that  the  vocal  resonance  is  often  slightly  louder  on  the 
right  than  on  the  left  side.  In  the  early  stage  of  numerous  dif- 
fused granulations,  there  is  sometimes  dulness  on  percussion  with 
obscure  or  submucous  respiration  in  the  lower  dorsal  regions  of 
the  chest,  probably  dependent  on  congestion  of  the  pulmonary 
plexus  of  vessels  in  these  parts. 

Besides  the  more  direct  physical  signs  of  the  indurations,  the 
mucous  or  submucous  rhonchus  caused  by  the  secretion  of  the 
bronchial  tubes  may  render  their  existence  probable  when  it  con- 
tinues long,  or  returns  frequently  to  the  same  part.  This  obser- 
vation was  first  made  by  Dr.  Stokes,  who  has  well  remarked  that 
this  symptomatic  bronchitis  differs  from  simple  bronchitis  in  being 
first  circumscribed  and  confined  to  the  upper  lobes,  whence  it 
may  spread  downwards ;  but  before  it  reaches  the  middle  and 
lower  lobes,  the  common  seat  of  ordinary  bronchitis,  the  tubercles 
in  the  upper  become  manifest  by  various  obvious  signs. 

The  diagnosis  of  the  early  stage  of  phthisis  is  often  a  matter 
of  extreme  difficulty ;  depending  as  it  does,  on  a  proper  conside- 
ration of  the  general  symptoms,  as  well  as  on  a  careful  examina- 
tion and  interpretation  of  the  physical  signs,  it  cannot  be  mastered 
without  considerable  experience  as  well  as  tact  on  the  part  of  the 
observer. 

SECOND  STAGE. — The  conversion  of  the  semi-transparent,  gray, 
or  dark  consolidation  of  the  lung  into  yellow  tubercle  is  a  point 
only  deduced  from  anatomical  examinations,  for  there  are  no 
certain  signs  of  this  change  during  life.  There  is  sometimes  an 
abatement  of  the  more  irritative  symptoms  during  this  change, 
and  at  the  same  time  an  increased  expectoration,  and  the  sub- 
mucous  and  mucous  rhonchi  become  more  marked.  But  the 
change  to  yellow  tubercle  can  scarcely  take  place  without  some 
augmentation  of  the  consolidation  ;  the  indurations  increase  in 
extent,  and  some  yellow  tubercle  is  sometimes  deposited  in  other 
parts.  Hence  there  is  often  a  fuller  development  of  the  signs  of 
an  increased  density  of  the  lung ;  the  partial  dulness  on  percussion 
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becomes  more  marked ;  the  respiration  becomes  more  obscure 
or  more  bronchial,  and  it  may  be  accompanied  by  a  permanent 
fine  crepitation.  The  vocal  resonance  may  also  increase  in  de- 
gree and  extent,  and  altogether  the  signs  become  more  localized, 
and  therefore  less  equivocal.  These,  taken  with  the  change  in 
the  general  symptoms  before  described,  may  be  taken  in  evi- 
dence that  the  consolidations  have  become  more  or  less  tuber- 
culous. 

THIRD  STAGE. — But  the  softening  and  evacuation  of  tuberculous 
matter,  produce  the  most  remarkable  and  cognisable  changes  in 
the  physical  signs ;  and  these  also  often  give  to  the  expectoration 
something  of  the  precision  of  a  physical  sign.  The  sputa  before 
may  have  been  sometimes  opaque  and  muco-purulent,  as  in 
bronchitis ;  but  they  now  become  decidedly  purulent,  often  sink 
in  water,  and,  if  narrowly  examined,  may  sometimes  be  found  to 
contain  particles  of  a  curdy  or  clotted  matter,  like  cheese  softened 
in  water,  which  is  tuberculous;  it  is  not  foetid  like  the  similar 
concretions  from  the  tonsils.  There  may  also  be  little  streaks  or 
even  clots  of  blood ;  but  this  is  uncertain.  There  is  generally, 
besides,  more  or  less  mucus,  which  gives  tenacity  to  parts  of  the 
expectorated  matter ;  but  on  close  examination,  it  may  often  be 
seen  that  some  sputa  are  opaque  purulent  clots,  almost  without 
mucus ;  it  is  these  which  come  directly  from  the  cavities.  In 
whatever  part  of  the  chest  these  changes  take  place,  generally 
under  one  of  the  clavicles,  or  above  the  spine  or  one  of  the  sca- 
pulae, there  may  be  heard  a  clicking  or  bubbling  sound,  which  is 
coarser,  and  gives  the  idea  of  being  produced  in  a  larger  space 
than  any  of  the  common  sounds  of  these  parts.  This  sign  is  the 
more  conclusive,  the  finer  and  more  completely  vesicular  is  the 
natural  structure  of  the  lung  in  the  part  in  which  it  is  best  heard. 
In  listening  for  it  the  patient  should  be  desired  to  cough  or  to  take 
a  full  inspiration ;  when  at  first  there  may  be  heard  only  one  or 
two  clicks  from  the  entry  of  single  bubbles :  but  as  the  evacuation 
of  the  softened  matter  proceeds,  and  there  is  more  room  for  the 
entrance  of  air,  there  is  then  a  more  continued  bubbling  or  gur- 
gling sound,  and  this  will  be  coarse  and  distinct  in  proportion  to 
the  extent  of  the  vomica  and  its  communication  with  the  air-tubes. 
This  gurgling  or  cavernous  rhonchus  will  also  somewhat  vary  ac- 
cording to  the  quantity  and  liquidity  of  the  contents  of  the  cavity, 
becoming  less  crackling  and  more  whiffing  as  these  diminish. 
When  it  is  heard  over  an  extended  space,  there  are  probably 
several  cavities  communicating  with  each  other,  and  all  contain- 
ing more  or  less  liquid.  It  may  present  other  varieties,  which  are 
quite  intelligible  when  the  mode  of  its  production  is  known. 

The  softening  and  evacuation  of  the  vomica  being  complete  or 
nearly  so,  there  is  left  an  ulcerous  cavity  or  cavern,  which  becomes 
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the  seat  of  further  phenomena.  Even  before  all  the  liquid  is 
evacuated,  we  sometimes  hear,  in  the  corresponding  part  of  the 
chest,  with  the  gurgling,  a  hollow  whiffing  or  blowing  sound  ;  and 
when  the  patient  speaks,  a  sort  of  snuffling  voice  interrupted, 
broken  up  by  the  gurgling.  When  the  cavern  is  empty,  these  pass 
into  cavernous  respiration  and  pectoriloquy.  Cavernous  respiration 
resembles  that  heard  on  listening  with  the  stethoscope  to  the  front 
of  the  neck  over  the  wind-pipe ;  but  it  is  more  circumscribed,  and 
does  not  give  the  same  impression  of  a  rush  of  air.  It  may  better 
be  imitated  by  blowing  into  shells  or  thimbles  of  different  sizes. 
It  may  present  considerable  variety,  according  to  the  size  and 
shape  of  the  cavity,  and  the  freedom  with  which  the  air  passes 
into  and  out  of  it  from  the  bronchi.  When  of  very  large  extent, 
the  sound  becomes  amphoric,  like  that  produced  by  blowing  into 
an  empty  phial,  and  precisely  on  the  same  principle.  All  these 
phenomena  are  best  obtained  with  quick  forcible  respiration  or 
slight  coughing,  which  increases  the  force  and  velocity  of  the 
passing  air,  and  exaggerates  the  sounds. 

Pectoriloquy  is  another  very  striking  sign  of  a  cavity  in  the 
lungs.  Its  value  was  perhaps  overrated  by  Laennec ;  but  we  think 
that  it  has  been  neither  appreciated  nor  understood  by  subsequent 
wrriters.  We  formerly  explained  that  the  voice,  although  formed 
in  the  larynx,  vibrates  in  full  strength,  through  the  wind-pipe  and 
its  branches,  until  it  becomes  broken  up  and  muffled  in  the  smaller 
tubes  and  soft  porous  tissue  of  the  lung.  But  if  a  cavity  be  formed 
in  this  parenchyma,  communicating  freely  with  the  tubes  in  which 
the  voice  is  strong,  it  will  form  a  part  of  those  tubes,  and  the 
vibrations  will  be  continued  in  system  from  them  to  it ;  and  there 
may  thus  be  heard  near  the  surface  of  the  lung,  a  voice  from  the 
chest  like  that  heard  over  the  trachea, — its  distinctness  and  inten- 
sity being  more  or  less  perfect,  according  as  the  cavity  is  adapted 
to  receive  the  vocal  resonance  from  the  tubes,  and  to  transmit  it 
to  the  walls  of  the  chest.  Laennec  made  an  artificial  distinction 
between  the  degrees  of  pectoriloquy,  according  to  whether  the 
voice  does  or  does  not  give  to  the  ear  the  impression  of  passing 
up  the  stethoscope  when  the  stopper  is  in.  In  the  perfect  kind 
the  words  are  so  distinct  that  it  seems  as  if  the  patient  had  his 
mouth  to  the  tube :  where  this  impression  is  not  produced,  the 
pectoriloquy  is  imperfect.  But  this  is  only  a  difference  of  degree, 
and  of  doubtful  importance.  We  consider  the  character  of  the 
sound  and  its  circumscribed  position  a  more  serviceable  distinc- 
tion. The  sound  is  not  a  mere  vocal  resonance,  like  the  bron- 
chophony  from  consolidation,  which  is  often  as  loud  or  louder, 
and  may  seem  to  pass  up  the  tube  quite  as  much  ;  but  it  is  an 
articulate  although  indistinct  speaking,  and  sometimes  accompa- 
nies a  loud  whisper  as  well  as  vocal  utterance.  There  is  in  it 
another  feature  which  is  characteristic,  and  distinguishes  it  from 
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bronchophony ;  it  is  accompanied  or  followed  either  by  whiffs  of 
cavernous  respiration,  which  give  the  pectoriloquy  a  snuffling 
character,  or  by  a  hollow  or  fistular  resonance,  like  that  produced 
on  speaking  at  the  orifice  of  the  tube  of  a  Pan-pipe,  the  pipe  of  a 
large  key,  a  shell,  or  any  such  hollow  body.  This  accompani- 
ment is  sometimes  heard  when  the  pectoriloquy  or  the  transmis- 
sion of  the  articulate  voice  is  very  imperfect ;  but  we  have  found 
it  to  be  more  distinctive  of  a  cavity  than  the  loudest  vocal  sound 
without  it.  It  may  be  supposed  to  depend  on  the  same  physical 
cause  as  that  of  the  similar  sound  in  the  hollow  bodies  to  which 
we  have  compared  it ;  the  cavity  in  the  lungs  being  in  the  same 
relation  to  the  bronchial  voice,  as  they  are  to  the  oral  voice. 
When  the  cavity  is  large,  the  resonance  is  more  amphoric  or 
bottle-like  ;  and  if  the  communication  with  the  bronchi  be  at  the 
same  time  narrow,  the  voice  may  be  scarcely  transmitted  to  it, 
but  excites  in  it  only  a  tinkling  echo — a  metallic  tinkling,  as .  in 
pneumothorax.  All  these  hollow,  fistular,  or  tinkling  characters 
may  be  also  perceived  in  the  breathing  and  cough,  especially  in 
the  latter,  but  not  in  a  proportionate  degree,  and  sometimes  are 
only  perceptible  with  the  voice.  These  differences  must  depend 
on  the  relations  of  the  cavity  to  the  air-tubes  communicating  with 
it :  if  this  open  into  them  so  as  to  catch  the  current  of  air  passing 
through  them,  its  interior  will  be  thrown  into  vibrations ;  other- 
wise the  air  in  the  cavity  may  only  receive  the  stronger  and  more 
pervading  vibrations  of  the  voice.  So,  also,  if  there  be  much 
consolidation  about  and  beyond  the  cavity,  there  may  be  very 
little  passage  of  air  in  the  tubes,  and  therefore  but  little  cavern- 
ous breathing. 

The  circumscription  of  pectoriloquy  is  another  of  its  peculiar 
characters,  and  by  this  it  may  generally  be  distinguished  from 
the  loud  bronchophony  of  condensed  lungs,  which  is  diffused  over 
some  extent  of  surface.  To  observe  this  difference,  it  is  necessary 
to  limit  the  point  of  examination,  by  using  the  stopper  in  the 
stethoscope.  By  this  mode  we  can  trace  the  precise  boundaries 
of  the  pectoriloquy  of  a  cavity ;  but  when  we  try  to  trace  where 
the  resonance  of  the  bronchophony  ceases,  we  find  no  exact  limits  ; 
it  gradually  loses  force  as  the  tubes  become  smaller,  or  the  super- 
jacent  lung  more  porous.  Pectoriloquy  is  most  characteristic 
when  it  forms  a  little  island  of  voice  under  a  clavicle,  and  little 
or  no  sound  is  transmitted  nearer  the  sternum.  The  pectorilo- 
quous  bronchophony  of  a  lung  consolidated  by  inflammation,  or 
compressed  against  the  walls  of  the  chest  by  a  liquid  effusion, 
never  has  this  isolated  character,  but  is  generally  louder  in  pro- 
portion to  the  size  of  the  tubes  involved  in  the  condensation.  It 
is  however  true,  that  sometimes  the  pectoriloquy  of  phthisis  is  not 
circumscribed  ;  for  besides  the  cavities  there  may  be  extensive 
consolidation  of  the  lung,  and,  consequently,  free  transmission  of 
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the  voice  over  an  extent  of  snrface.  Even  in  this  case  a  practised 
auscultator  can  distinguish  the  peculiar  phenomena  of  cavities, 
in  the  snuffling,  blowing,  or  tinkling,  and  the  more  articulate 
voice  that  certain  spots  present,  or  in  a  coarser  gurgling  if  there 
be  liquid.  It  is  obvious  that  all  these  phenomena  are  liable  to  be 
interrupted  or  modified  by  the  accumulation  of  the  matter  secreted 
by  the  cavities  and  adjoining  tubes ;  and  that,  after  cough  and 
expectoration,  a  spot  that  before  gave  no  sound  in  common 
breathing,  and  gurgling  on  forced  breathing,  yields  the  cavernous 
breathing  and  pectoriloquy.  So,  also,  as  in  time  the  disease 
advances,  the  excavations  become  extended,  and  the  gurgling 
first,  and  the  pectoriloquy  afterwards,  are  heard  in  new  spots. 

Although,  after  the  excavation  of  tubercles,  there  is  more  air 
in  the  chest,  yet  the  sound  on  percussion  generally  remains  dull, 
for  there  is  much  solid  deposit  about  the  walls  of  the  cavities, 
and  the  irregular  density  and  flaccidity  of  the  parts,  as  well  as 
the  defect  of  air  in  the  peripheral  structure  of  the  lung,  still  tend 
to  check  and  to  muffle  the  vibrations  of  the  walls  of  the  chest, 
and  prevent  them  from  yielding  a  clear  sound.  Even  where  the 
cavity  is  so  large  as  to  be  the  seat  of  a  tinkling  echo,  the  reso- 
nance on  percussion  is  irregular  and  imperfect ;  and  thus  may 
this  case  of  metallic  tinkling  be  distinguished  from  that  of  pneu- 
mothorax,  in  which  some  part  of  the  chest  must  have  an  unnnatu- 
rally  clear  sound.  Sometimes  the  percussion  is  clearer  in  con- 
sequence of  a  general  dilatation  of  the  superficial  cells  ;  and  as 
this  is  commonly  of  the  flaccid  kind,  it  may  be  accompanied  by 
a  sharp  puerile  kind  of  respiratory  sound :  both  these  circum- 
stances may  disguise  the  phthisical  signs,  but  only  partially,  for 
there  will  still  be  some  decided  irregularities  in  the  sound  of  per- 
cussion, and  enough  of  the  signs  of  the  subjacent  cavities  to 
declare  the  case  to  the  wary  observer.  Occasionally  a  hollow 
or  bottle-like  sound  is  produced  by  percussion  over  a  cavity ;  this 
is  when  its  walls  are  pretty  dense,  and  it  communicates  freely  with 
the  bronchi.  More  commonly  there  is  an  opposite  condition  :  the 
walls  of  the  cavity  are  loose  and  yielding ;  and  if  it  be  large, 
percussion  may  sometimes  cause  a  motion  of  its  contents,  and  a 
gurgling  or  tinkling  expulsion  of  air  from  it,  which  gives  a  muffled 
metallic  sound,  like  that  of  money  in  the  nearly  closed  hands,  or 
more  like  the  imitation  of  that  noise  which  may  be  made  by 
striking  the  hands  hollow  and  closed  upon  the  knees.  Laennec 
compared  the  sound  to  that  emitted  by  a  cracked  jar  when  it  is 
struck. 

With  the  irregular  and  deficient  sound  on  percussion,  generally 
most  evident  under  the  clavicles  or  in  other  parts  of  the  upper 
regions  of  the  chest,  there  is  very  commonly  associated  a  collapse 
or  sinking  in  of  the  walls  of  the  chest,  forming  below  the  clavi- 
cles a  hollow,  generally  more  conspicuous  on  one  side  than  on 
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the  other.  There  is  very  commonly,  also,  some  defect  and  irre- 
gularity in  the  movements  of  the  chest,  the  upper  ribs  of  one  side 
being  but  little  raised,  and  the  lower  parts  altogether  exhibiting 
the  most  motion.  But  there  is  rarely  that  complete  fixing  of  the 
side  that  we  see  in  chronic  pleurisy,  in  which  case,  too,  the  upper 
part  is  generally  more  mobile  than  the  lower. 

We  might  class  with  the  physical  signs  the  characters  of  the 
sputa  in  the  third  stage  of  consumption,  if  they  came  only  from 
the  cavities  which  are  peculiar  to  it.  The  expectoration  of  dis- 
tinct portions  of  tubercle,  or  of  pulmonary  tissue,  which  are  seen 
in  a  few  cases,  constitutes  a  physical  sign  of  the  clearest  charac- 
ter ;  they  must  come  from  cavities.  If  patients  could  save  all 
their  expectoration,  and  this  were  inspected  daily,  this  unequivo- 
cal sign  might  be  more  frequently  met  with.  But  the  inflamed 
air-tubes  are,  in  great  measure,  the  source  of  the  expectorated 
matter,  which  therefore  presents  much  of  the  same  aspect  as  in 
chronic  bronchitis.  The  large  size,  and  almost  perfectly  purulent 
character  of  the  masses  sometimes  expectorated,  which  are  like 
irregular  balls  of  flock  or  wool  of  a  yellow  or  greenish  colour, 
sinking  and  breaking  down  in  water,  go  far  to  prove  the  exist- 
ence of  cavities  in  the  lungs.  These  have  been  particularly 
noticed  by  Dr.  Forbes.  A  dirty  yellowish-brown  or  greenish 
matter,  occasionally  fringed  or  streaked  with  blood,  flattening  like 
a  piece  of  money  when  separate,  and  in  masses  forming  a  smooth 
sluggish  purilage,  are  more  characteristic  of  phthisis,  and  gener- 
ally occur  in  the  most  advanced  stage.  The  general  pulmonary 
congestion  which  frequently  precedes  death,  is  often  announced  by 
the  darker  reddish  or  green  hue  of  the  purulent  sputa.  Profuse 
hemoptysis  does  not  often  occur  in  the  advanced  stages  of  con- 
sumption ;  for  the  vessels  soon  become  plugged  with  fibrin,  and 
obliterated  in  the  diseased  portions  of  lung,  and  the  mass  of  blood 
is  reduced  to  the  capacity  of  those  that  remain  free. 

COMPLICATIONS. — It  is  very  common  for  phthisis  to  become  com- 
plicated with  other  diseases  of  the  chest,  particularly  bronchitis, 
pneumonia,  and  pleurisy  ;  and  the  attacks  of  these  additional 
lesions  sometimes  prove  fatal,  even  when  the  phthisical  changes 
are  not  extensive.  Partial  bronchitis  is  an  almost  constant  con- 
comitant of  tuberculous  disease  of  the  lung ;  but  more  general 
attacks  also  sometimes  occur  from  the  ordinary  causes,  such  as 
exposure  to  cold,  the  epidemic  prevalence  of  influenza,  and  febrile 
diseases  :  they  then  bear  a  character  more  formidable  than  usual, 
being  themselves  less  tractable,  and  may  cause  suffocation  ;  or 
they  may  accelerate  the  progress  of  the  phthisical  disease.  It  is 
also  very  common  to  find  general  pneumonia  attacking  a  lung  in 
which  there  are  miliary  tubercles,  which  must  have  existed  prior 
to  the  inflammation,  and  would  probably  not  have  run  their  course 
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for  several  months.     This  complication  greatly  increases  the  dan- 
ger of  the  pneumonia  also,  which,  unless  it  be   stopped  at  its 
very  onset,  generally  proves  fatal.     In  some  instances,  especially 
in  the  young,  we  find  a  reason  for  the  intractability  of  such  a 
pneumonia,  in   the  tuberculous   character  of  the  hepatization, 
which  has  the  grayish  or  boiled-liver  aspect,  with  considerable 
softening,  instead  of  the  redder  deposit  of  common  hepatization  ; 
on  the  pleura  there  is  sometimes  seen,  at  the  same  time,  an  opaque 
friable    lymph  which   borders    closely  on  real  tuberculous  mat- 
ter.    In  other  instances,  where  the  disease  has  not  advanced  far 
enough  to  present  these  appearances,  we  can  still  understand  that 
there  may  be  in  the  deposit  enough  of  that  defect  of  vitality, 
which  renders  tuberculous  matter  so  difficult  of  absorption.     The 
supervention  of  the  signs  of  an  extensive  pneumonia,  crepitation 
with   increasing   dulness  on   percussion,  affecting  the  posterior 
lobes  of  one  or   both  lungs,  together  with  the  increased  heat, 
febrile  disturbance,  and  the  rusty  tinge  of  the  sputa,  must  be 
looked  on  as  indicative  of  extreme  danger  to  patients  with  any 
extent  of  phthisical  disease  ;  for  if  it  do  not  itself  prove  fatal,  as 
it  commonly  does,  the  inflammatory  attack  will  not  fail  to  hasten 
and  increase  the  phthisical  disease.     It  is  different  with  the  cir- 
cumscribed pneumonia  which  sometimes  attacks  portions  of  lung 
in  the  progress  of  tuberculous  disease :  these  come  on  without 
much  disturbance,  and  subside  without  causing  much  mischief, 
being  probably  the  result  of  mere  local  obstruction  or  irritation. 
[When  pneumonia  supervenes  in  phthisical  patients  still  able  to 
pursue  their  avocations,  in  whom  emaciation  or  debility  to  any 
extent  have  not  occurred,  it  presents  the  same  series  of  symptoms 
characteristic  of  the  affection  in  previously  healthy  persons ;  but 
these  symptoms  are  generally  not  severe,  and  the  disease  almost 
always  terminates  happily,  even  when  tubercular  cavities  exist  at 
the  apices  of  the  lung.     On  the  other  hand,  when  pneumonia 
occurs  at  the  close  of  phthisis,  it  is  almost  always  fatal.     When 
supervening  at  this  advanced  period,  and  when  of  limited  extent, 
it  is  not  usually  announced  by  any  symptom.     When  implicating 
a  considerable  mass  of  lung,  the  ordinary  symptoms  are  developed.] 
The  same  remark  applies  to  the  slight  pleuritic  attacks,  which  are 
very  common  in  phthisis ;  the  effects  of  which  are  seen  in  the 
adhesions  of  the  pleura,  so  generally  found  in  phthisical  subjects. 
We  have  repeatedly  heard  a  sound  of  friction  in  a  part  of  the 
chest  which  lasted  for  several  days,  and  the  chest  after  death  ex- 
hibited adhesions  at  this  point.     Probably  the  inequalities  occa- 
sioned by  the  deposits  in  the  lung,  as  well  as  the  textural  irrita- 
tion, cause  these  local  inflammations  of  the  pleura.     They  rarely 
produce  much  effusion,  but  soon  terminate  by  adhesion.     Liquid 
effusions  do  occasionally  occur,  from  a  more  general  cause  of  in- 
flammation, such  as  the  bursting  of  a  vomica  into  the  pleura.     If 
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the  vomica  also  communicate  with  the  bronchi,  there  will  be 
pneumothorax  as  well  as  liquid  effusion.  In  either  case,  the  pleu- 
risy is  a  serious  and  untractable  addition  to  the  consumptive  dis- 
ease, and  may  prove  fatal  in  a  few  hours.  [Perforation  of  the 
lung  may  occur  at  almost  any  period  of  phthisis.  In  the  last  edi- 
tion of  his  work,  t)r.  Louis  relates  with  great  minuteness  the  case 
of  a  female,  twenty-three  years  old,  in  whom  the  physical  signs  of 
phthisis  had  existed  only  fifteen  days,  when  perforation  of  the 
serous  membrane  took  place.  As  a  general  rule  it  does  not  occur 
until  an  advanced  stage  of  the  disorder,  but  it  not  unfrequently 
supervenes  at  a  comparatively  early  period.  Perforation  of  the 
pleura  appears  to  be  about  twice  as  frequent  on  the  left  as  on  the 
right  side  ;  of  fifty  cases  of  this  lesion,  thirty-three  were  on  the  left 
side,  and  seventeen  on  the  right.  Perforation  of  the  lung  is  by 
no  means  necessarily  mortal,  as  some  of  the  French  pathologists 
are  inclined  to  think.  The  cases  of  Drs.  Stokes,  Barlow,  Hough- 
ton  and  others,  conclusively  show  the  inaccuracy  of  this  state- 
ment ;  and  it  is  not  improbable,  as  suggested  by  Drs.  Stokes  and 
Barlow,  perforation  may  be  the  means  of  prolonging  life,  and  tem- 
porarily arresting  the  constitutional  symptoms  of  phthisis — the 
obliteration  of  the  diseased  lung,  acting  on  the  constitutional  state 
of  the  subject,  as  the  removal  by  art  of  a  scrofulous  joint.]  Pul- 
monary haemorrhage  is  another  serious  accident,  most  commonly 
occurring  in  the  early  stages  of  phthisis.  It  may  prove  fatal, 
by  loss  of  blood,  or  by  suffocation ;  or  the  effusion  of  blood  may 
break  up  the  tissue  of  the  lung  to  a  great  extent,  and  the  patient 
may  sink  from  the  sloughy  suppuration  which  ensues  ;  or  after  the 
haemorrhage  has  ceased,  inflammation  may  arise  in  and  about  the 
haemorrhagic  consolidation,  and  involve  the  lung  in  a  destructive 
suppuration,  which  may  be  more  or  less  of  a  tuberculous  char- 
acter. 

VARIETIES. — The  varieties  which  pulmonary  consumption  pre- 
sents are  very  considerable,  and  even  recent  authors,  such  as 
Laennec,  Clark  and  Stokes,  have  thought  several  deserving  a 
distinct  consideration.  Laennec  recognizes  five:  1.  Regular 
manifest  phthisis  ;  2.  Irregular  manifest  phthisis ;  3.  Latent  phthi- 
sis ;  4.  Acute  phthisis ;  5.  Chronic  phthisis.  Sir  James  Clark 
also  notices  five:  1.  Acute;  2.  Febrile;  3.  Chronic;  4.  Latent; 
5.  Infantile.  Dr.  Stokes  specifies  no  less  than  six  varieties  of 
phthisis  besides  those  diversified  by  complications  ;  1.  Acute  non- 
suppurative ;  2.  Acute  suppurative  ;  3.  Chronic  progressive  ;  4. 
Chronic  ulceration  following  pneumonia ;  5.  Tubercle  consequent 
on  chronic  bronchitis ;  6.  Tubercle  consequent  on  the  cure  of 
empyema.  None  of  these  divisions  is  sufficiently  comprehensive 
to  include  all  the  varieties  of  pulmonary  consumption,  which  may 
take  a  peculiar  stamp  from  the  nature  of  its  causes ;  from  the 
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constitution  of  the  subject ;  from  the  predominance  of  particular 
symptoms,  such  as  those  of  irritation  or  those  of  colliquative 
secretion  and  decay ;  from  the  extent  and  progress  of  the  local 
lesions  of  the  lungs ;  and  from  the  complications  with  lesions  of 
other  organs.  It  is  highly  important  to  observe  these  differences 
in  relation  to  the  diagnosis,  prognosis  and  treatment  of  individual 
cases ;  but  to  describe  them  all  as  distinct  varieties  would  lead  to 
needless  refinement  and  prolixity.  It  will  be  sufficient  for  our 
purpose  to  distinguish  two  kinds  of  consumption,  the  acute  and  the 
chronic,  without  however  professing  that  the  line  between  them  is 
always  well-marked,  and  admitting  that  each  may  present  con- 
siderable variety  in  its  predominant  symptoms. 

ACUTE  OR  RAPID  PHTHISIS. — Sir  J.  Clark  states,  from  collating 
the  observations  of  Heberden,  Bayle,  Andral,  and  Louis,  that  the 
average  duration  of  consumption  ranges  from  nine  months  to  two 
years ;  in  the  acute  form  it  may  prove  fatal,  in  from  three  weeks 
to  two  or  three  months.  In  some  of  such  cases  the  symptoms  and 
stages  do  not  differ  from  those  already  described,  but  they  are 
unusually  severe  and  rapid  in  their  course ;  emaciation  does  not 
proceed  so  far ;  and  the  physical  signs  during  life,  as  well  as  the 
examination  after  death,  show  that  the  extensive  tuberculous  de- 
posit, and  the  consequent  lesions  of  the  lung,  have  been  the  suffi- 
cient cause  of  this  rapid  progress.  This  is  what  is  popularly  called 
"  galloping  consumption  ;"  it  commonly  occurs  in  very  scrofulous 
constitutions,  particularly  in  young  subjects,  and  is  often  deve- 
loped by  an  attack  of  inflammation  of  the  lungs  or  their  membranes. 
In  other  cases,  miliary  tubercles  are  developed  in  such  great  num- 
bers, that  they  prove  fatal  in  their  first  stage,  few  of  them  having 
suppurated.  In  such  instances  there  is  generally  a  predominance 
of  the  signs  of  irritation  and  obstruction ;  dyspnoea ;  frequent 
cough,  with  little  or  only  bronchitic  expectoration ;  much  fever 
and  quickness  of  pulse  ;  frequently  palpitation ;  sometimes  he- 
moptysis ;  and  the  disease  may  prove  fatal  in  from  three  weeks  to 
two  months,  often  without  considerable  emaciation,  but  with  in- 
creasing oppression  to  the  function  of  respiration.  The  lungs  are 
found  thickly  studded  with  miliary  tubercles,  or  with  numerous 
nodules  of  tuberculous  consolidation  of  a  gray  or  a  drab  colour 
and  moderate  consistence,  none  of  which  have  become  excavated, 
except  perhaps  in  the  upper  parts  of  the  lungs,  where  a  few  have 
become  soft  and  have  formed  small  vomicas.  The  intermediate 
tissue  is  sometimes  in  the  first  stage  of  inflammation  ;  sometimes 
it  is  unaffected  or  partially  emphysematous.  The  bronchi  are 
almost  always  inflamed,  and  filled  with  a  spumous  mucus,  and  not 
unfrequently  they  are  partially  dilated.  This  non-suppurative 
variety  of  acute  phthisis  is  noticed  by  Dr.  Stokes  as  usually  suc- 
ceeding to  fever,  particularly  that  of  a  typhoid  kind.  From  the 


368  DISEASES  OF  THE  LUNGS. 

general  prevalence  of  fever  throughout  its  course,  Sir  J.  Clark 
terms  it  febrile  phthisis  ;  but  he  does  not  sufficiently  distinguish 
it  from  his  other  acute  variety,  in  which  the  tuberculous  changes 
are  more  complete,  and  in  which  the  tuberculous  deposition  is 
often  in  the  infiltrated  or  diffused  form.  From  the  general  symp- 
toms, this  form  of  acute  phthisis  is  liable  to  be  mistaken  for  bron- 
chitis or  pneumonia,  and  it  is  only  by  attention  to  the  physical 
signs,  as  well  as  the  progress  of  the  whole  case,  that  the  distinc- 
tion can  be  made.  Of  this  we  shall  speak  under  the  head  Diag- 
nosis. 

CHRONIC  PHTHISIS. — Tuberculous  consumption,  is  in  its  ordinary 
career,  a  chronic  disease  ;  but  the  cases  that  especially  deserve 
this  title,  are  those  in  which  the  disease  lasts  for  many  years. 
Bayle  and  Laennec  record  instances  in  which  patients  appear  to 
have  had  the  disease  thirty  and  forty  years.  But  it  is  not  to  be 
supposed  that  in  chronic  cases  the  disease  is  always  progressive. 
It  owes  its  long  duration  to  its  limited  extent ;  and  although  the 
lungs  are  never  free  from  some  of  the  lesions  described  as  charac- 
teristic of  phthisis,  yet  the  continuance  of  the  disease  is  chiefly 
marked  by  many  successive  attacks  and  partial  recoveries,  de- 
pendent on  the  partial  development  of  new  tubercles  and  their 
successive  changes  and  elimination.  As  the  rapid  form  of  the 
disease  occurs  chiefly  in  young  subjects,  so  this  in  most  instances 
is  met  with  at  or  after  middle  age ;  but  it  is  by  no  means  confined 
to  any  period  of  life.  In  many  instances  it  wears  the  garb  of  a 
common  pectoral  catarrh,  recurring  frequently  in  cold  weather, 
and  in  great  measure  subsiding  during  the  warm  season ;  but  on 
attentive  observation  it  will  be  found  that  the  attacks,  although  in 
great  measure  bronchitic,  are  attended  with  more  purulent  expec- 
toration, hectic  fever,  and  loss  of  flesh  than  those  of  simple  bron- 
chitis, and  that  the  cough  is  never  entirely  removed,  and  the  pa- 
tient rarely  quite  recovers  his  flesh  and  strength.  He  may  return 
to  his  usual  pursuits,  and  consider  himself  recovered,  but  he  is 
somewhat  short-breathed,  and  suffers  from  any  unusual  exertion, 
which  may  sometimes  induce  haemoptysis.  With  the  return  of 
winter  the  pectoral  symptoms  recur,  to  be  again  alleviated  or  re- 
moved in  the  summer,  until  at  last  one  attack,  more  severe  than 
the  rest,  proves  fatal,  or  the  disease  makes  more  rapid  and  deci- 
sive progress  in  consequence  of  the  failure  of  the  constitution  or 
the  spread  of  the  local  disease.  The  physical  examination  of  such 
cases,  even  at  an  early  period,  generally  furnishes  pretty  clear 
evidence  of  the  existence  of  phthisical  lesions  ;  for  although  these 
are  limited  in  extent,  they  produce  signs  the  more  contrasted  with 
those  of  the  healthy  parts  of  the  lung.  Hence,  under  a  clavicle,  at 
a  scapular  ridge,  or  in  some  circumscribed  spot  in  the  chest,  there 
are  dulness  on  percussion,  deficient  or  bronchial  respiration,  and 
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undue  resonance  of  the  voice,  or,  as  the  disease  advances,  the 
different  signs  of  a  cavity  before  described.  In  such  cases  the 
long  continuance  or  frequent  recurrence  of  bronchial  rhonchi  in 
one  particular  spot,  affords,  as  Dr.  Stokes  has  observed,  strong 
presumptive  proof  that  tubercles  are  there  irritating  and  pressing 
on  the  air-tubes.  It  is  this  chronic  or  limited  form  of  tuberculous 
disease  that  affords  the  best  chance  for  the  remedial  powers  of 
nature  and  art ;  and  there  can  be  little  doubt  that  a  considerable 
number  of  cases  are  cured.  The  lungs  of  those  who  have  died 
of  chronic  phthisis  present  appearances  that  can  be  distinctly  re- 
ferred to  different  dates.  In  the  upper  parts  there  are  often  old 
cavities  lined  with  a  false  membrane  with  hard  black  tissue  around 
them,  the  exterior  of  the  lung  being  irregularly  puckered  and  no- 
dulated by  the  indurations,  the  contraction  of  false  membranes, 
and  the  emphysematous  distension  of  the  uncondensed  texture. 
The  old  date  of  these  changes  is  plain  from  their  hardness  and 
gray  colour,  and  the  complete  organization  of  the  false  membranes 
lining  the  cavities,  or  uniting  their  sides.  Near  the  same  parts, 
but  more  abundantly  in  the  middle  and  lower  parts  of  the  lung, 
there  may  be  cavities  of  more  recent  formation,  with  their  walls 
comparatively  soft,  ragged,  or  imperfectly  lined  by  albuminous 
matter  ;  and  there  may  be  likewise  more  or  less  of  the  different 
kinds  of  consolidation — circumscribed  and  diffused,  gray,  red,  and 
dark-coloured, — which  constitute  the  earlier  stage  of  phthisical 
lesions,  in  parts  generally  exhibiting  the  changes  into  crude  and 
soft  tubercle.  It  is  sometimes  not  difficult  to  recognize,  in  these 
different  appearances,  the  lesions  which  have  been  connected 
with  the  several  successive  attacks  which  the  history  of  the  patient 
records.  Laennec  adverts  to  these  successive  productions  of  tu- 
berculous disease,  which  he  calls  crops  of  tubercles. 

But  many  of  those  affected  with  chronic  phthisis,  or  circum- 
scribed tubercle  of  the  lung,  die  sometimes  from  other  diseases 
connected  with  this  lesion,  such  as  hemoptysis,  pneumonia, 
bronchitis,  pleurisy,  perforation  of  the  pleura ;  sometimes  from 
causes  unconnected  with  it,  such  as  fevers,  inflammations  of 
other  viscera,  accidents,  &c.  These  cases  give  us  the  oppor- 
tunity of  seeing  consumptive  disease  in  its  slighter  forms  ;  and 
they  are  so  common  beyond  middle  age  as  to  have  been  met 
with  in  more  than  half  the  cases  in  which  we  have  thoroughly 
examined  the  lungs  of  subjects  who  have  died  of  various  diseases 
in  London  and  Paris.  It  is  easy  to  discover  these  partial  lesions, 
on  feeling  the  lungs  between  the  fingers,  and  cutting  into  any 
resisting  or  indurated  portion,  which  will  be  found  to  be  a  gray 
or  red  induration,  a  yellow  or  cretaceous  tubercle,  or  the  remains 
of  one,  a  smooth  cavity  or  a  cicatrix,  to  which  may  sometimes  be 
traced  obliterated  bronchial  tubes.  In  a  few  instances  we  have 
met  with  cavities  of  a  considerable  extent,  without  any  remains 
.24 
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of  tubercle,  the  walls  only  being  composed  of  condensed  pulmo- 
nary tissue,  smoothly  lined  by  a  false  membrane,  which  some- 
times is  opaque,  fibrous,  and  rather  thick,  and  sometimes  as  thin 
as  mucous  membrane.  We  shall  presently  revert  to  these  facts 
as  proving  that  phthisical  lesions  are  generally  destructive,  on 
account  rather  of  their  extent  and  constitutional  origin  than  of 
their  nature. 

Laennec  and  several  subsequent  writers  have  treated  of  latent 
phthisis  as  a  distinct  variety :  but  seeing  that  the  cases  falling 
under  this  denomination  differ  from  the  common,  the  acute,  or  the 
chronic  forms  of  consumption,  only  in  their  general  symptoms 
being  less  marked  than  usual,  or  being  disguised  by  the  symp- 
toms of  various  other  affections  with  which  the  disease  is  com- 
plicated, it  does  not  seem  correct  to  separate  them  into  a  distinct 
variety.  But  it  is  highly  important  to  know  that  all  the  varieties 
of  phthisis  may  present  very  different  degrees  of  prominence  in 
the  usual  symptoms,  and  that  they  may  be  masked,  even  to  their 
last  stages,  by  affections  of  other  organs,  particularly  of  the 
stomach,  intestines,  and  liver,  and  by  various  fevers,  as  well  as 
by  previously  existing  or  concomitant  affections  of  the  respiratory 
apparatus,  especially  bronchitis,  laryngitis,  pleurisy,  and  pneumo- 
nia. In  all  these  cases  the  physical  signs  will  generally  furnish 
the  means  of  diagnosis  :  but  in  many  instances,  the  general  symp- 
toms, likewise,  if  attentively  studied,  will  indicate  the  nature  of 
the  disease  ;  and  it  is  from  inadvertency  on  the  part  of  medical 
men,  and  from  their  preconceived  notions  and  those  of  the  pa- 
tients, as  much  as  from  the  obscurity  of  the  symptoms,  that 
phthisis  is  so  frequently  overlooked.  We  think  it  necessary  to 
warn  the  young  practitioner  not  to  conclude  that  a  cough  is  merely 
a  "  stomach  cough,"  a  "  liver  cough,"  or  an  "hysterical  cough," 
because  there  is  marked  disorder  of  the  corresponding  organs, 
nor  that  shortness  of  breath  and  night-sweats  proceed  from  gene- 
ral debility  ;  nor  that  symptoms  are  not  phthisical  because  the 
patient  has  long  suffered  from  pulmonary  catarrh  or  chronic  laryn- 
gitis, until  he  has  found,  on  repeated  examination,  no  physical 
signs  of  phthisis  in  the  chest. 

ORIGIN  AND  CAUSES. — If  we  attend  to  the  history  of  different 
cases  of  pulmonary  consumption,  we  shall  find  that  they  may  be 
classed  in  three  groups.  1.  Those  in  which  the  individuals  had 
enjoyed  very  good  health  until  they  were  attacked  with  one  or 
more  severe  colds,  or  inflammations  of  the  chest,  or  a  fever  ac- 
companied by  pectoral  symptoms,  sooner  or  later  after  which  the 
phthisical  disease  commenced.  2.  In  other  cases,  again,  the 
cough  and  other  symptoms  begin  very  gradually,  without  any 
very  obvious  cause,  and,  with  as  little  apparent  external  reason, 
soon  increase  to  a  serious  extent,  and  the  consumption  runs  a  more 
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or  less  rapid  career.  3.  In  a  third  class  of  cases,  the  patients 
have  been  out  of  health,  in  a  debilitated  or  cachectic  state  before 
the  commencement  of  the  cough  and  other  local  symptoms,  which 
become  developed  after  exposure  to  cold,  the  stoppage  of  an  habi- 
tual evacuation,  or  some  other  cause  likely  to  occasion  local  irri- 
tation or  plethora. 

1.  In  the  first  class  of  cases  we  have  the  development  of 
phthisis  from  local  inflammation  or  irritation  without  any  evidence 
of  prior  constitutional  disorder,  unless  an  hereditary  predisposi- 
tion, which  may  be  traced  in  some  of  these  cases,  may  be  con- 
sidered as  such.  The  acute  inflammation,  whether  pulmonic, 
pleuritic  or  bronchial,  imperfectly  treated  and  only  partially  sub- 
dued, passes  into  a  chronic  form,  and  either  immediately  develops 
phthisical  indurations  in  the  lungs,  or  by  generally  lowering  the 
vital  powers,  leads  to  their  formation  from  perverted  nutrition,  or 
from  the  irritation  of  any  fresh  exciting  cause.  Under  any  of 
these  circumstances,  chronic  inflammation,  either  by  its  own  local 
effects,  or  by  its  depressing  influence  on  the  constitution,  or  by 
both  combined,  becomes  a  sufficient  cause  of  pulmonary  con- 
sumption. As  it  might  be  anticipated,  consumptive  disease  aris- 
ing in  this  way  is  often  more  limited  in  its  extent,  and  manageable 
in  its  course,  than  that  arising  from  a  prior  constitutional  disorder. 
As  the  cause  is  more  local,  so  the  lesion  is  more  confined  to  a 
part;  and  we  see  instances  of  it  in  the  very  partial  indurations 
and  other  phthisical  lesions,  or  the  traces  of  them,  which  we  have 
lately  noticed  as  occurring  frequently  in  the  lungs  of  persons  who 
have  died  of  other  complaints.  The  physical  character  of  these 
lesions  in  many  such  cases  clearly  identifies  them  with  those 
which  in  greater  extent  constitute  chronic  phthisical  disease. — 
Yet  the  same  local  causes  that  produced  these  limited  or  solitary 
tubercles  may  engender  many ;  and  the  greater  the  number  that 
the  local  cause  thus  develops,  the  more  effect  will  it  have  on  the 
constitution  which,  in  a  manner,  takes  on  a  disposition  to  evolve 
the  new  production  ;  hence,  therefore,  out  of  a  local  cause,  such 
as  latent  or  neglected  pneumonia,  pleurisy,  or  peritonitis,  may 
arise  a  general  tuberculous  disease,  involving  more  or  less  the 
whole  system.  [Pneumonia  and  pleurisy  play  a  much  less  import 
ant  part  in  the  development  of  phthisis  than  is  generally  supposed. 
Dr.  Louis  denies  their  influence  almost  entirely.  The  seat  of 
pneumonia  is  the  base  of  the  lungs,  and  the  larger  proportion  of 
persons  afflicted,  is  males ;  whilst  the  seat  of  phthisis  is  the  sum- 
mit of  the  lungs,  and  females  are  incontestably  more  liable  to  it. 
Pleurisy  does  not  appear  to  exercise  a  more  decided  influence  in 
the  production  of  consumption.  The  very  extensive  researches 
of  Dr.  Grisolle  confirm  those  of  Dr.  Louis.  It  is  probable  that 
in  those  cases  where  tubercles  follow  apparently  pneumonia,  that 
they  in  reality  existed  previously,  and  were  the  cause  of  the  pneu- 
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monia,  and  subsequently  became  developed  to  a  greater  extent. 
The  influence  of  pulmonary  catarrh,  as  a  cause  of  tubercles,  does 
not  appear  to  be  at  all  better  established .]  Among  the  local  causes 
of  consumption  is  to  be  reckoned  the  habitual  inhalation  of  fine 
solid  particles,  which  is  contingent  on  certain  occupations,  such 
as  those  of  needle  pointers,  dry  grinders,  stone-masons,  miners, 
colliers,  and  such  like.  The  lesions  in  these  cases  are,  as  might 
be  anticipated,  bronchial  as  well  as  parenchymatous ;  and  it  has 
been  questioned  whether  the  consolidation  of  the  lung  which  is 
found  is  really  tuberculous  ;  but  seeing  that  it  tends  in  the  same 
manner  to  softening  and  the  formation  of  vomica,  that  granular 
indurations  and  distinct  yellow  tubercle  sometimes  accompany  it, 
and  that  the  symptoms  and  signs  are  those  of  pulmonary  consump- 
tion, we  see  no  reason  for  distinguishing  between  them.  The 
dependence  of  the  disease,  in  these  cases,  on  the  mechanical  irri- 
tation of  the  inhaled  particles,  is  sufficiently  proved  by  the  fact 
that  these  particles  have  been  found  in  considerable  abundance 
in  the  indurated  lung,  particularly  in  the  case  of  the  Edinburgh 
stone-masons  and  the  workers  in  coal  mines,  the  texture  being 
in  the  latter  case  completely  blackened  by  the  coal  dust.  In  the 
case  of  the  steel-workers  at  Sheffield,  described  by  Dr.  Knight, 
the  fork-grinders,  who  grind  dry,  do  not  reach  thirty-two  years 
of  age,  whilst  the  knife-grinders,  who  work  on  wet  stones,  gene- 
rally live  to  forty  or  fifty.  The  workmen  employed  in  making 
gun-flints  in  the  quarries  of  St.  Rock  are  said  by  MM.  Benoiston 
de  Chateauneuf  and  Clozier  to  be  sooner  or  later  attacked  with 
pulmonary  disease,  generally  tuberculous  ;  and,  however  robust 
originally,  few  pass  the  age  of  forty.  [Dr.  Andral,  who  visited 
these  quarries,  says  that  the  siliceous  dust  cannot  reach  the  mouth, 
and  therefore  cannot  be  inhaled;  and  he  attributes  the  prevalence  of 
phthisis  in  the  workmen  to  the  constant  contact  of  their  feet  with 
the  cold  stones.  In  a  constitution  previously  vitiated,  this  might 
possibly  be  a  cause.]  With  such  cases  may  be  associated  the 
results  of  the  experiments  of  Saunders,  Cruveilhier,  and  others, 
in  which  lesions  resembling  those  of  phthisis  were  produced  in 
the  lungs  of  animals  after  the  injection  of  mercury  into  the  air- 
tubes  or  blood-vessels.  The  inhalation  of  vegetable  or  animal 
dust  or  particles  does  not  appear  to  be  so  injurious,  except  in  the 
case  of  the  feather-dressers,  brush-makers,  and  flock-carders. 
According  to  M.  Benoiston,  the  average  mortality  in  the  former 
from  phthisis  only  amounts  to  seven  and  a  half  per  cent,  for  males, 
and  eleven  and  a  half  for  females.  The  injurious  character  of 
these  employments  may  be  explained,  when  we  consider  the  irri- 
tating character  of  particles  of  feathers  and  hair,  and  how  little 
they  can  be  softened  or  decomposed  by  the  animal  fluids.  It  has 
been  maintained  that  the  production  of  tuberculous  disease  in  these 
different  employments,  is  due  as  much  to  a  bad  state  of  the  con- 
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stitution  induced  by  confinement,  abuse  of  spirituous  liquors,  &c., 
as  to  the  local  irritation :  \ve  do  not  deny  that  this  may  have  a 
share  ;  but  the  greater  influence  of  the  perpetual  local  irritation 
is  apparent  from  the  fact,  that  in  other  occupations  in  which  the 
confinement  and  habits  are  quite  as  bad,  not  one-fourth  so  many 
die  of  consumption.  [It  appears  to  be  demonstrated  from  the 
investigations  of  the  authorities  already  quoted,  as  well  as  those 
of  Patissier,  Holland,  Allison,  &c.,  that  those  artisans  who  are 
exposed  to  the  constant  inhalation  of  particles  of  dust,  are  pecu- 
liarly liable  to  phthisis.  Dr.  G.  Calvert  Holland  states  that  a  large 
proportion  of  the  cutlery  grinders  of  Sheffield  die  of  consumption, 
under  thirty  years  of  age,  and  Dr.  Allison  says  that  there  is  hardly 
an  instance  of  a  man  regularly  employed  in  heaving  stones  in 
Edinburgh,  who  does  not  suffer  from  phthisis  before  reaching 
fifty.] 

2,  3.  We  may  well  consider  the  second  and  third  classes 
of  cases  together,  for  in  both  the  disease  has  its  root  distinctly  in 
a  state  of  the  constitution,  and  they  are  distinguished  only  by  an 
occasional  or  local  cause  being  obviously  added  in  one  class,  and 
not  in  the  other.  Unfortunately  these  form  the  most  numerous 
group  of  consumptive  cases,  and  those  over  which,  when  once 
formed,  medicine  has  but  little  control.  The  cachectic  condition 
of  the  system  which  precedes  the  formation  of  tubercle,  as  well 
as  the  circumstances  that  seem  to  occasion  it,  fully  correspond 
with  the  pathological  views  which  we  have  taken  of  its  nature. 
Imperfect  nutrition,  whether  from  deficient  or  improper  food,  or 
from  a  permanently  disordered  state  of  the  digestive  or  assimi- 
lative organs  ;  unhealthy  air,  whether  from  closeness,  humidity, 
or  impurities ;  long-continued  exposure  to  cold,  as  from  insufficient 
clothing,  where  there  is  not  enough  vascular  irritability  to  lead 
to  inflammation  ;  depressing  passions,  such  as  disappointed  love, 
anxiety,  or  distress  from  reverses  of  fortune  or  other  severe  cala- 
mity ;  venereal  excesses  ;  repeated  courses  of  mercury ;  profuse 
and  very  weakening  discharges ;  adynamic  fevers,  and  the  atonic 
state  that  sometimes  succeeds  to  exanthematous  fevers  ;  irregulari- 
ties of  the  uterine  function,  especially  those  that  lead  to  chlorosis ; 
the  sudden  suppression  of  habitual  discharges  or  of  long  esta- 
blished cutaneous  eruptions ;  these  singly  or  combined  are  the 
most  common  causes  of  the  constitutional  origin  of  tuberculous 
disease.  They  all  tend  to  destroy  the  balance  of  the  functions 
and  diminish  the  tone  of  the  system,  and  with  it  that  rich  fibrinous 
and  vital  condition  of  the  blood,  by  which  proper  nutrition  and 
the  organic  functions  are  sustained.  The  impoverished  blood, 
defective  in  that  vital  albumen  with  which  the  tissues  are  fed 
and  renewed,  deposits  in  its  stead  a  degraded  matter,  imperfectly 
or  not  at  all  organizable,  like  that  resulting  from  the  lower  degrees 
of  local  irritation  or  inflammation.  The  lungs,  the  lymphatic 
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glands,  and  a  few  other  organs,  become  the  first  seat  of  these 
deposits,  because  their  textures  are  in  fuller  relation  with  the 
blood  than  those  of  other  parts  are  ;  and  if  there  be  in  these 
organs  also  a  congestion,  an  irritation,  or  an  inflammation,  the 
deposition  becomes  more  extensive  and  rapid  in  proportion : 
although  the  inflammation  be  acute,  it  may  also  produce  organ- 
izable  lymph,  together  with  the  degraded  albumen,  tubercle ;  so 
also  we  find,  that  according  to  the  natural  activity  of  the  nutritive 
process  will  be  the  rapidity  of  the  tuberculous  deposition  and  the 
progress  of  the  disease.  In  young  persons  nutrition  is  most  active, 
so  is  consumption  more  commonly  spontaneous  and  rapid  ;  and 
at  no  period  is  this  more  manifest  than  between  the  ages  of 
eighteen  and  twenty-five,  when  growth  becomes  completed,  yet 
the  vessels  and  their  blood  do  not  immediately  lose  their  habit  of 
deposition.  This  view  also  corresponds  with  the  fact  stated  by 
Andral,  Lombard  and  others,  that  of  young  persons,  consumption 
shows  itself  earliest  in  females,  in  whom  growth  is  sooner  com- 
pleted than  in  males.  But  throughout  the  whole  period  of  child- 
hood and  of  youth,  tuberculous  disease  is  very  common,  and  under 
the  influence  of  the  causes  already  enumerated,  is  more  easily 
engendered  than  when  nutrition  is  less  active.  From  the  tables 
collected  in  the  work  of  Sir  J.  Clark,  it  appears  that  more  than 
one-fourth  of  those  who  die  from  birth  to  puberty  are  affected 
with  tuberculous  disease.  We  can  understand  why  this  morbid 
nutritive  activity,  this  disposition  to  deposit  tuberculous  matter, 
should  be  particularly  shown  in  women  after  the  completion  of 
utero-gestation,  and  in  persons  on  the  speedy  healing  of  large 
suppurating  wounds — circumstances  which,  as  long  as  they  con- 
tinue, are  known  often  to  suspend  the  progress  of  consumptive 
disease. 

Our  limits  will  not  permit  us  to  go  into  many  further  details 
respecting  the  causes  of  tuberculous  disease  or  of  the  cachectic 
condition  on  which  it  depends.  Sir  James  Clark  lays  much 
stress  on  abdominal  plethora,  or  congested  state  of  the  portal 
system  of  blood-vessels,  as  the  chief  cause  of  this  condition;  and 
there  are  many  facts  which  favour  the  opinion  that  congestions 
of  various  internal  parts  frequently  precede  the  development  of 
consumption ;  but  it  is  a  question  whether  we  may  not  take  a 
link  higher  in  the  chain  of  causes,  and  view  defective  or  irregular 
action  of  some  of  the  principal  secreting  organs,  or  of  the  capil- 
lary circulation  in  general,  as  the  precursor  of  these  congestions. 
Signs  of  such  defective  action  occur  in  scrofulous  constitutions 
more  constantly  than  those  of  abdominal  plethora,  and  are  mani- 
fested in  coldness  of  the  extremities,  blueness  of  the  nails,  flush- 
ing of  the  face,  a  dry  harsh  or  a  flabby  state  of  the  skin,  relaxed 
throat,  scanty  and  high-coloured  urine,  irregular  bowels,  uncer- 
tain appetite  and  variable  strength.  In  many  cases  pulmonary 
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consumption  has  been  preceded  by  such  a  condition  of  the  sys- 
tem, and  in  such  instances  the  disease  may  begin  very  gradually 
without  any  very  obvious  exciting  cause,  or  it  may  be  suddenly 
developed  by  an  inflammatory  or  febrile  attack.  It  must,  however, 
be  confessed,  that  such  a  condition  of  the  system  is  often  met  with 
without  being  followed  by  consumption  ;  and  not  a  few  cases  of 
consumption  occur  without  appearing  to  be  preceded  by  any  such 
disorder  of  the  health. 

The  hereditary  origin  of  tuberculous  disease  is  established  by 
the  concurrent  testimony  of  almost  all  writers,  and  it  may  be  con- 
sidered as  one  of  its  most  fertile  sources.  Sir  J.  Clark  says  that 
it  is  transmitted  more  often  to  the  younger  than  to  the  elder  chil- 
dren of  a  consumptive  family ;  and  he  believes  that  a  deteriorated 
state  of  the  health  in  the  parent  from  any  cause,  such  as  gout, 
severe  dyspepsia,  cutaneous  diseases,  debility  from  disease  or 
from  age,  may  give  rise  to  the  scrofulous  constitution  in  the  off- 
spring. The  same  writer  has  very  judiciously  remarked,  that 
even  in  those  not  inheriting  it,  a  disposition  to  tuberculous  dis- 
ease may  be  readily  induced  by  bad  nourishment,  confinement  in 
impure  air,  and  neglect  of  cleanliness  during  the  whole  period  of 
their  growth,  and  more  especially  in  early  years.  A  child  under 
such  circumstances,  although  born  in  health  and  of  robust  parents, 
becomes  pale  and  thin,  with  a  tumid  abdomen  and  enlarged 
glands,  and  foetid  evacuations;  and  unless  speedily  removed  from 
these  unfavourable  circumstances,  soon  dies  of  some  form  of 
tuberculous  disease.  The  same  thing  is  observed  of  the  lower 
animals :( thus,  the  cows  confined  in  close  stables  in  towns,  become 
tuberculous ;  and  rabbits  may  be  rendered  so  in  the  course  of  a 
few  weeks,  by  keeping  them  in  a  close  damp  place,  and  giving 
them  only  poor  food.  Partly  to  the  confinement  must  be  ascribed 
the  fact  that  many  of  the  monkeys  brought  to  this  country  die 
tuberculous ;  but  the  change  of  climate  must  also  be  considered 
a  chief  cause,  for  negroes  who  come  to  this  country  are  especially 
liable  to  phthisis. 

Phthisis  prevails  more  in  temperate  than  in  hot  or  very  cold 
countries.  It  is  the  cause  of  nearly  a  third  of  the  mortality  in  Lon- 
don, and  not  much  less  in  Paris ;  whilst  in  Russia  and  in  the  East 
Indies,  it  is  far  less  prevalent.  In  the  West  Indies,  however,  it 
appears  from  the  table  of  Sir  James  Clark  to  be  very  destructive 
among  the  negro  troops,  where  it  constitutes  one-half  of  a  large 
mortality ;  and  in  the  East  Indies  a  considerable  number  of  Ma- 
lays, Caffres,  and  Indians,  fall  victims  to  the  disease,  which  con- 
stitutes from  one-eighteenth  to  one-seventeenth  of  the  mortality, 
while  among  the  Europeans  it  does  not  cause  one  in  five  hundred 
deaths. 

DIAGNOSIS. — Having  already  entered  pretty  fully  into  the  signs 
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and  symptoms  of  tubercles  of  the  lungs,  it  will  not  be  necessary 
to  dwell  long  on  the  subject  of  diagnosis.  In  the  greater  number 
of  instances,  the  features  of  the  disease,  together  with  the  physical 
signs,  are  quite  distinctive ;  but  it  often  happens  that  the  early 
stages  are  rendered  obscure  by  certain  complications,  and  it  be- 
comes difficult  to  distinguish,  whether,  in  addition  to  the  more 
obvious  disease,  tubercles  are  present  or  not.  These  complica- 
tions are  chiefly  bronchitis,  pneumonia  and  pleurisy,  and  the  diag- 
nosis is  to  be  made  between  them  combined  with  tubercle,  and 
the  same  simple. 

[In  the  commencement  of  phthisis,  the  diagnosis  is  not  unfre- 
quently  exceedingly  difficult,  and  great  care  and  caution  are 
necessary  in  forming  an  opinion  at  this  period,  when  a  positive 
diagnosis  is  so  important.  The  rational  symptoms  should  be  stu- 
died quite  as  attentively  as  the  physical;  one  is  as  important 
as  the  other  in  the  detection  of  phthisis  in  its  incipiency,  for 
one  set  of  phenomena  alone  will  not,  in  general,  suffice  ;  both 
should  be  employed,  for  they  mutually  correct  and  assist  each 
other.  Bearing  this  in  mind,  we  shall  find  that,  in  a  large  num- 
ber of  cases,  phthisis  may  be  recognized  by  a  few  symptoms,  easily 
ascertained,  soon  after  its  invasion. 

Phthisis  usually  commences  with  a  dry  cough,  and  for  which  no 
appreciable  cause  can  be  assigned.  These  are  two  important  cir- 
cumstances, both  being  exceedingly  rare  in  pulmonary  catarrh. 
At  a  period,  varying  from  one  to  six  weeks,  a  clear  white,  and 
frothy  expectoration  takes  place,  which  retains  these  characters 
for  some  time.  This  is  not  the  case  in  catarrh.  At  the  same  time 
with  these  symptoms,  dull,  rheumatic  pains  in  the  chest  are  felt, 
which  are  located  in  the  lateral  parts  of  the  chest,  or  between  the 
shoulders ;  in  bronchitis,  the  pain  is  burning  and  tearing,  and  is 
situated  behind  the  sternum.  Combined  frequently  with  these 
symptoms  is  hemoptysis,  which,  if  copious,  is  almost  positive 
evidence  of  phthisis.  Of  upwards  of  twenty-four  hundred  non- 
phthisical  patients  carefully  questioned  by  Dr.  Louis  on  this 
point — individuals  who  had  not  suffered  from  any  violent  contu- 
sion of  the  chest,  nor  were  labouring  under  gangrene,  or  cancer 
of  the  lungs,  or  suppression  of  the  catamenia — one  only  had  had 
haemoptysis  to  any  extent.  Acute  bronchitis  is  commonly  preceded 
by  coryza ;  this  is  not  the  case  with  the  cough  in  phthisis.  In 
phthisis,  fever,  especially  towards  evening,  is  common  from  the 
outset ;  in  bronchitis,  it  is  not  common,  except  where  the  catarrh 
is  intense.  With  these  symptoms,  the  occurrence  of  emaciation, 
without  any  appreciable  cause,  such  as  disease  of  the  digestive 
organs,  or  hsemorrhoidal  discharges,  places  the  case  beyond  doubt. 
In  the  early  stage,  percussion  generally  gives  no  positive  informa- 
tion, and  as  its  results  are  very  delicate,  it  should  be  performed 
frequently,  and  under  various  circumstances,  before  any  opinion  is 
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hazarded.  When  the  tubercular  deposition  in  the  infra-clavicular 
regions  is  considerable,  there  is  not  only  dulness,  and  even  flat- 
ness, but,  at  the  same  time,  increased  resistance  to  the  percuss- 
ing finger,  a  sensation  before  referred  to,  and  which  is  a  valuable 
sign  of  consolidation  from  whatever  cause,  and  which  is  readily 
acquired  by  a  little  practice. 

Auscultation  at  the  commencement  of  phthisis,  sometimes  gives 
but  little  assistance ;  but,  in  the  majority  of  cases,  this  is  not  the 
case,  and  before  any  change  in  the  sonoriety  of  the  chest  is  de- 
tected, auscultation  gives  very  important  information.  Frequently 
the  earliest  physical  phenomenon  is  weakj  diminished,  or  incom- 
plete respiration,  heard  in  the  infra-clavicular  region,  on  the  same 
side  with  the  pain ;  or  the  respiration  may  be  harsh  and  blowing. 
If  the  latter  phenomenon  exist  in  the  right  infra- clavicular  region, 
it  is  of  less  value  than  when  it  occurs  in  the  left,  for  reasons 
already  stated.  (See  p.  51.)  At  a  later  period,  varying  with  the 
course  of  the  disease,  dry  or  humid  crackling,  or  a  few  bubbles 
of  subcrepitant  rhonchus,  will  be  heard  at  the  summit  of  the  lung 
which  had  offered  previously  the  altered  respiration.  This  is  an 
indication  only  of  the  secretion  of  mucus,  and  may  be  co-existent 
with  gray  granulations.  When  the  earliest  symptoms  are  in  abey- 
ance, if  we  have  the  expiratory  murmur  slightly  prolonged,  with 
harsh  expiration,  slight  bronchophony,  and  a  few  cracklings,  with 
or  without  change  in  the  sonoriety  of  the  part,  we  may  decide  on 
the  existence  of  tubercles  with  great  certainty. 

We  also  arrive  at  the  diagnosis  of  phthisis  indirectly  through 
certain  pathological  laws,  which  have  been  ascertained,  and  wrhich 
are  found  to  be  invariable.  Thus  the  occurrence  of  double  pleu- 
risy,— which  is  never  a  primary  or  essential  disorder,  but  always 
secondary, — warrants  us  in  diagnosticating  with  certainty  the  pre- 
sence of  tubercles  in  the  lungs.  Ulceration  of  the  larynx  and 
trachea  has,  as  we  have  already  seen,  a  signification  nearly  as 
positive,  being  always  tubercular,  except  when  syphilitic.  The 
same  with  regard  to  chronic  peritonitis,  which,  unless  it  is  cancer- 
ous, is  always  tubercular;  so  that  its  occurrence  in  an  individual 
after  fifteen  years,  though  he  may  present  no  rational  or  physical 
signs  of  phthisis,  betokens  the  presence  of  tubercles  in  the  lungs. 
The  same  may  be  said  of  the  peculiar  form  of  meningitis,  before 
referred  to,  and  which,  after  the  same  period  of  life,  never  occurs 
without  tubercular  depositions  in  the  lung.  An  obstinate  chronic 
diarrhoea,  rebellious  to  all  treatment,  of  from  six  to  ten  months 
duration,  accompanied  with  more  or  less  emaciation,  should  also 
lead  to  the  suspicion  of  phthisis,  and  is  frequently  a  valuable 
symptom. 

As  the  disease  advances,  the  symptoms,  both  rational  and  phy- 
sical, already  enumerated,  become  more  marked,  or  give  place  to 
others,  and  others  again  are  superadded.  The  sputa,  after  retaining 
for  some  time  the  characters  just  described,  become  thick  and  yel- 
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lowish,  like  those  of  bronchitis,  and  subsequently  greenish  and 
striated  with  white  lines,  and  round  (nummular);  these  characters 
of  the  sputa  are  very  significant  of  the  disease.  The  physical  signs 
give  very  important  information  in  this  stage  of  the  disorder.  The 
sound  on  percussion  becomes  perfectly  flat  over  the  seat  of  the 
tuberculization,  and  the  percussing  finger  receives  a  distinct  sensa- 
tion of  resistance ;  occasionally  the  sound  is  clear,  but  of  a  different 
quality  from  healthy  resonance,  and  is  called  the  cracked-metal 
sound.  The  gurgling  or  cavernous  rhonchus,  with  pectoriloquy, 
amphoric  respiration  and  metallic  tinkling,  together  with  the  gene- 
ral symptoms,  leaves  now  no  doubt  of  the  nature  of  the  disorder.] 

Acute  phthisis  often  begins  with  the  signs  of  general  acute 
bronchitis,  accompanied  by  much  febrile  irritation.  '  But  when 
tubercles  are  present,  the  sound  on  percussion  is  more  or  less 
impaired ;  in  some  parts  of  the  chest  the  quickness  of  pulse  is 
unusually  great;  there  is  more  tendency  to  night  perspirations 
than  in  simple  bronchitis ;  and  the  symptoms,  instead  of  reaching 
an  acme  and  then  declining,  with  a  change  in  the  expectoration 
and  in  the  character  of  the  rhonchi,  continue,  and  even  increase 
whilst  the  patient  daily  loses  strength  and  flesh.  In  the  generality 
of  cases,  simple  bronchitis  prevails  most  in  the  middle  and  lower 
parts  of  the  chest ;  that  accompanying  tubercles  always  extends 
to  the  upper,  and  often  occupies  these  chiefly.  The  complication 
of  tubercle  with  pneumonia,  which  is  a  very  acute  form  of  phthisis, 
may  be  generally  distinguished  from  simple  pneumonia,  by  its 
commonly  occupying  both  lungs  and  progressing  from  above 
downwards:  from  the  less  rapid  increase  of  the  consolidation  ;  by 
the  decidedly  hectic  form  of  the  fever  after  the  first  few  days ; 
and  by  the  early  production  of  the  signs  of  cavities  accompanied 
by  copious  purilaginous  expectoration,  and  sometimes  haemoptysis; 
none  of  these  signs  are  usual  in  simple  pneumonia.  To  distinguish 
in  a  case  of  pleuritic  effusion,  whether  tubercles  are  present  or 
not,  may  be  a  matter  of  great  difficulty.  With  regard  to  the 
compressed  lung  of  the  affected  side,  nothing  can  be  determined, 
and  as  there  is  no  longer  a  standard  of  comparison  for  the  sound 
side,  absolute  signs  alone  can  be  depended  on,  such  as  decided 
dulness,  bronchial  or  cavernous  breathing,  or  pectoriloquy  under 
the  clavicle,  or  a  permanent  mucous  or  subcrepitant  rhonchus. 
In  the  entire  absence  of  these,  and  when  the  respiration  is  clear 
and  puerile  throughout  that  side,  and  the  general  symptoms  and 
the  aspect  of  the  patient  are  not  tuberculous,  it  may  be  presumed 
that  there  are  no  tubercles. 

We  have  before  adverted  to  the  difficulty  of  distinguishing 
between  simple  chronic  bronchitis  and  that  accompanying  limited 
or  early  tuberculous  disease ;  and  we  must  refer  to  the  descrip- 
tion of  the  physical  signs  for  the  chief  means  of  diagnosis. 
Without  attention  to  the  physical  signs,  chronic  pleurisy  is  very 
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liable  to  be  confounded  with  phthisis ;  they  never  fail  to  furnish  a 
diagnosis  in  the  much  more  complete  dulness  and  absence  of 
respiration  in  pleurisy,  particularly  in  the  lower  part  of  the  chest, 
on  one  side  only ;  in  the  enlargement  of  this  part  and  the  smooth- 
ness of  the  intercostal  depressions,  which  contrast  strongly  with 
their  sunken  condition  in  phthisis.  When  the  effusion  has  been 
partly  removed,  and  partial  contraction  of  the  chest  taken  place, 
although  from  the  dilatation  of  the  tubes,  there  may  be  pectorilo- 
quy  and  other  signs  of  cavities,  yet  the  alteration  of  shape  affects 
the  side  more  extensively  than  phthisis  does,  and  a  perfect  dulness 
remains  in  the  inferior  parts,  which  is  quite  unlike  the  condition 
induced  by  phthisis.  The  different  character  of  the  expectoration 
also  will  form  another  ground  of  distinction.  Dr.  Stokes  thinks 
that  tubercles  are  not  uncommonly  produced  during  the  absorption 
of  an  empyema,  and  mentions,  as  their  signs,  the  occurrence  of 
symptoms  of  new  pulmonary  disease,  with  hectic,  quickened  pulse, 
an  increasing  dulness  and  signs  of  irritation  under  the  clavicle  or 
scapular  ridge. 

Phthisis  is  sometimes  disguised  by  chronic  laryngitis  ;  the  affec- 
tion of  the  voice,  character  of  the  cough,  and  other  symptoms 
directing  attention  exclusively  to  the  larynx ;  but  we  have  before 
remarked  that  extensive  ulceration  of  the  larynx  is  very  commonly 
accompanied  or  succeeded  by  pulmonary  tubercle ;  and  on  careful 
examination,  the  signs  of  this  may  generally  be  found  under  one 
or  both  clavicles  by  the  respiration  or  by  percussion,  if  not  by  the 
voice. 

There  is  one  kind  of  lesion  which,  even  in  its  physical  signs,  is 
liable  to  be  mistaken  for  tuberculous  excavations ;  this  is  dilata- 
tion of  the  bronchi.  This  may  be  the  seat  of  a  coarse  gurgling 
rhonchus,  cavernous  breathing,  and  pectoriloquy ;  and  the  accom- 
panying chronic  bronchitis  often  causes  also  purulent  expectora- 
tion. The  situation,  greater  extent,  and  more  stationary  character 
of  these  lesions  may  serve  to  distinguish  them  ;  they  most  com- 
monly occupy  the  scapular,  mammary,  and  lateral  regions,  and  not 
the  infraclavian  ;  they  usually  extend  over  a  considerable  space, 
but  do  not  tend  to  spread  as  tuberculous  cavities  do.  Again,  if 
they  arise  from  disease  in  the  bronchi  only,  they  do  not  impair  the 
sound  on  percussion  so  much  as  phthisis  does ;  and  if  they  origi- 
nate in  the  pleuro-pneumonia,  the  dulness  is  much  more  complete, 
is  confined  to  one  side,  and  is  accompanied  by  a  more  marked 
contraction  than  that  which  occurs  in  phthisis.  But  the  general 
symptoms  should  also  be  taken  into  account.  There  is  seldom, 
with  dilated  bronchi,  the  degree  of  hectic  emaciation  which  occurs 
in  phthisis ;  and  when  they  arise  from  condensation  of  the  lung, 
there  are  often  oedema  and  general  dropsy,  which  are  not  common 
in  simple  phthisis. 

[Phthisis  may  be  confounded  with  pulmonary  emphysema,  where 
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the  latter  occupies  one  side  of  the  chest,  and  is  situated  in  the 
infra-clavicular  region.  In  both  disorders  a  difference  in  the 
sonorousness  of  the  two  sides  of  the  chest  exists,  at  the  same 
time  that  there  is  a  notable  diminution  in  the  respiratory  murmur 
of  the  affected  side.  But  the  differential  diagnosis  is  easy,  when 
we  reflect  that  in  emphysema  weak  respiration  exists  on  the  same 
side  with  the  increased  sonorousness,  and  that  there  is  no  corre- 
spondence in  the  diminished  sonorousness  and  the  auscultative 
phenomena.  The  infra-clavicular  region,  moreover,  is  vaulted, 
and  the  subcrepitant  rhonchus,  when  present,  is  heard  at  the 
inferior  and  posterior  part  of  the  chest,  and  not  in  the  infra-cla- 
vicular region,  as  in  phthisis. 

The  latent  form  of  the  disease  not  unfrequently  occurs ;  in  such 
cases  there  are  no  chest  symptoms  which  direct  attention  to  the 
lungs ;  emaciation,  hectic,  and  obstinate  diarrhea  alone  existing. 
Their  presence,  under  these  circumstances,  should  lead  to  a  careful 
exploration  of  the  lungs,  which  generally  confirms  the  suspicion 
entertained.  Out  of  one  hundred  and  twenty-three  cases  reported 
by  Dr.  Louis,  the  disease  was  latent  in  one-fifteenth.  In  one-half 
of  these  there  were  no  general  symptoms  of  any  importance  for  a 
long  time  ;  in  the  remainder  there  was  fever,  with  loss  of  appetite 
and  emaciation,  although  cough  and  expectoration  were  absent.] 

PROGNOSIS, — In  a  disease  which  causes  so  large  a  proportion 
of  the  mortality  of  the  human  race,  it  may  well  be  supposed  that 
the  prognosis  is  generally  most  unfavourable  ;  until  Laennec  dis- 
covered sure  means  of  detecting  tuberculous  lesions,  and  also 
proved,  by  anatomical  researches,  that  they  are  sometimes  cured  by 
a  natural  process,  it  was  generally  believed  that  they  were  quite 
incurable,  and  must  sooner  or  later  prove  fatal.  In  making  these 
discoveries,  Laennec  altered  the  state  of  our  knowledge,  chiefly 
by  showing  those  to  be  cases  of  consumption  which  were  for- 
merly not  admitted  to  be  such,  simply  because  they  recovered. 
After  the  diagnosis  has  been  distinctly  made  by  aid  of  the  physical 
signs,  and  the  disease  proved  to  be  tuberculous,  the  prognosis  is 
to  be  formed  chiefly  through  the  general  symptoms.  The  extent 
of  the  pulmonary  lesion  may,  indeed,  only  be  determined  by  the 
physical  signs,  the  dulness  of  percussion  and  respiration,  the  rhon- 
chi,  resonance  of  the  voice,  and  signs  of  excavation,  whether 
they  are  confined  to  a  small  space  or  extend  to  a  considerable 
portion  of  both  lungs ;  and,  in  the  latter  case,  the  rapid  progress 
of  the  disease  to  a  fatal  termination  may  be  at  once  prognosticated. 
But  where,  as  is  often  the  case,  the  physical  signs  establish  the 
presence  rather  than  the  amount  of  the  disease,  we  must  refer  to 
the  state  of  the  general  health,  to  determine  the  probable  time 
during  which  the  constitutional  strength  may  struggle  against  the 
disease,  and  the  chance,  if  there  be  any,  that  it  may  get  rid  of  it. 
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When  the  cough  and  dyspnoea  are  distressing,  with  copious  puru- 
lent expectoration  ;  the  pulse  constantly  quick ;  the  accessions  of 
hectic  severe,  with  or  without  night-sweats ;  the  loss  of  strength 
and  flesh  considerable  and  progressive, — no  hope  can  be  enter- 
tained with  regard  to  the  result,  which  will  terminate  unfavourably 
in  a  short  time.  When  the  dyspnoea  is  considerable,  death  gene- 
rally takes  place  before  the  emaciation  is  extreme;  and  this  is 
commonly  the  case  in  acute  phthisis,  and  where  the  fatal  termi- 
nation is  caused  by  an  inflammation  or  haemorrhage  of  the  lungs 
supervening  on  the  tuberculous  lesion.  In  such  cases,  cedema  of 
the  feet,  face,  and  other  parts  sometimes  precedes  death.  But  in 
the  less  rapid  cases,  and  those  which  run  their  full  course,  the 
emaciation  is  excessive,  and  nothing  increases  it  and  the  weak- 
ness so  much  as  the  colliquative  diarrhoea,  which  generally  occurs 
in  the  last  stage  of  the  disease.  Shortly  before  death,  the  expec- 
toration is  sometimes  suppressed,  and  sometimes  it  is  changed  in 
appearance,  being  a  dark  dirty  green,  or  a  reddish  purilage  with 
no  mixture  of  mucus  or  froth. 

The  progress  of  the  more  prolonged  cases  is  rarely  uniform  ; 
it  is  marked  by  a  series  of  attacks  of  increased  symptoms,  with 
a  temporary  amendment  between  them.  This  increase  is  gene- 
rally referred  to  the  weather,  or  increased  exertion,  and  under 
favourable  circumstances,  may  be  decidedly  checked.  Thus, 
patients  often  pass  several  years,  losing  ground  in  the  winter  and 
spring,  and  rallying  somewhat  during  the  summer,  until,  at 
length,  they  sink  either  under  an  attack  severer  than  usual,  or 
fairly  consumed  by  the  reiterated  attacks  of  the  disease.  In  some 
cases  the  improvement  is  more  decided  and  lasting :  the  fever 
abates ;  the  pulse  loses  its  frequency ;  the  cough  subsides,  anct 
the  expectoration  becomes  mucous  and  nearly  ceases ;  and,  in  a 
few  instances,  the  disease  is  entirely  removed,  and  the  flesh  and 
strength  restored.  The  local  signs  that  countenance  the  hope 
that  such  an  improvement  may  be  lasting,  are,  a  diminution 
of  the  pectoriloqtiy,  cavernous  breathing,  and  other  signs  of  the 
excavations,  the  restoration  of  some  vesicular  respiration  and 
sound  on  percussion  to  the  part,  whilst  in  the  rest  of  the  lungs  the 
sounds  are  natural.  There  can  be  little  hope  of  permanent  im- 
provement if  there  is  strong  hereditary  predisposition,  or  marked 
symptoms  of  tuberculous  cachexia,  or  any  functional  or  constitu- 
tional disorder  which  materially  impairs  the  general  health. 

[Of  late  years,  strenuous  efforts  have  been  made  to  prove  the 
curability  of  consumption,  but,  unfortunately,  in  almost  every  case, 
details  of  the  alleged  facts  are  wanting.  The  late  Dr.  Rogee,  a 
young  French  physician  of  high  promise,  found,  during  a  residence 
in  La  Salpetriere,  where  all  the  patients  are  over  sixty  years  of  age, 
that  over  one-half  of  the  women  examined  by  him  after  death,  indis- 
criminately taken,  presented  one  or  more  calcareous  or  cretaceous 
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deposits  in  the  apices  of  the  lungs.  These  observations  are  con- 
firmatory of  those  of  Laennec,  Andral,  &c.  The  proofs,  how- 
ever, of  the  curability  of  consumption,  drawn  from  the  evidence  of 
pathological  anatomy,  whilst,  in  the  present  state  of  our  knowledge} 
they  lead  us  to  admit  the  possibility  of  the  occurrence,  do  not 
really  enlighten  us  at  all  on  the  essential  points,  as  they  do  not 
furnish  us  with  any  of  the  circumstances ;  the  history  of  the  cases 
is  wanting.  Dr.  Louis,  in  adverting  to  them  in  the  last  edition 
of  his  work  on  phthisis,  says,  "  that  it  is  difficult  to  believe  that 
the  symptoms  dependent  on  the  tubercles,  of  which  Dr.  Rogee 
discovered  these  traces,  could  ever  have  been  of  a  very  serious 
kind  ;  or,  that  the  little  cretaceous  masses  described,  could  have 
succeeded  to  large  cavities.  It  is  more  probable  that  the  disease 
always  followed  a  slow,  inactive  course  ;  and  it  becomes  a  ques- 
tion when  the  anatomical  change  is  so  limited  in  extent,  whether 
the  disease  commenced  in  youth  or  old  age."  These  cretaceous 
deposits,  when  occurring,  are  invariably  found  in  old  persons, 
and  we  have  no  proof,  as  Dr.  Louis  suggests,  that  the  tubercular 
matter  was  not  deposited  at  an  advanced  period  of  life,  when  the 
vitality  of  the  organ  is  diminished,  and  when  calcareous  deposits 
elsewhere  are  quite  common.  The  nature  of  the  circumstances, 
in  the  extremely  few  well-attested  cases  of  recovery  from  phthisis, 
are  utterly  unknown,  and  were  probably  due  to  some  individual 
peculiarities,  which  are  at  present  quite  beyond  the  reach  of  in- 
vestigation. 

Drs.  Fournet  and  Hirstz  have  both,  within  a  few  years,  endea- 
voured to  prove  the  curability  of  phthisis  in  the  early  stage. 
Their  works  are  lamentably  deficient  in  facts  to  sustain  their 
assertions,  and  an  attentive  perusal  of  these  works  will  convince 
every  one  that  they  have  utterly  failed  to  establish  their  proposi- 
tion by  any  thing  like  facts. 

A  prognosis  with  regard  to  the  probable  termination  of  the  dis- 
ease is  frequently  extremely  difficult.  As  a  general  rule,  it  may  be 
said  that  if  the  accompanying  fever  be  severe  from  the  debut,  and 
the  local  symptoms  advance  rapidly,  a  speedy  termination  may  be 
predicted.  If,  on  the  contrary,  a  dry  cough  persists  for  some  time, 
if  the  febrile  symptoms  are  absent,  or  are  but  slight,  and  the  local 
symptoms  are  stationary,  the  progress  will  be  slow.  Still,  we 
are  frequently  deceived.  When  the  invasion  has  been  severe 
and  sudden,  the  disease  may  be  suddenly  arrested  and  remain  in 
abeyance  for  some  time.  On  the  other  hand,  after  having  advanced 
for  some  time  very  slowly,  it  may  suddenly,  without  any  appreci- 
able cause,  advance  to  a  fatal  termination  with  great  rapidity ;  or 
sudden  accidents  may  supervene,  as  tubercular  peritonitis,  tuber- 
cular meningitis,  perforation  of  the  pleura,  &c.,  and  cause  speedy 
death.  Cases  fully  illustrative  of  these  facts  are  given  by  Dr. 
Louis.] 
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TREATMENT. — We  have  been  led  to  conclude  that  the  most 
important  elements  in  the  production  of  phthisical  lesions,  are  a 
state  of  constitutional  weakness  or  defective  nutrition,  and  a  local 
vascular  irritation  or  congestion :  these  elements  predominate  in 
various  proportions  in  different  cases,  and  will  require  a  corre- 
sponding variation  in  the  treatment;  but  in  almost  every  case, 
both  the  constitutional  and  local  causes  must  be  duly  investigated 
and  treated,  or  success  will  be  only  a  matter  of  the  most  incal- 
culable and  irrational  chance.  In  treating  of  the  causes  of  con- 
sumption, we  arranged  cases  in  three  groups:  1.  Those  arising 
from  local  disease ;  2.  Those  originating  from  constitutional  dis- 
order, or  hereditary  predisposition,  without  any  known  previous 
local  disease  ;  and,  3.  Those  arising  from  local  disease  in  sub- 
jects of  hereditary  or  acquired  scrofulous  or  phthisical  constitu- 
tion. In  the  two  last,  constitutional  causes  are  recognized ;  and 
in  the  first,  the  local  disease  may  act,  not  only  by  developing 
in  the  lungs  lesions  which  tend  to  run  a  phthisical  course,  but 
also  by  injuring  the  functions  generally,  so  that  here,  too,  a  con- 
stitutional cause  becomes  added.  In  no  case,  therefore,  should 
we  exclude  constitutional  treatment  from  a  prominent  place  in 
the  management  of  consumptive  patients.  It  is  where  local  dis- 
ease has  been  the  chief  cause  of  the  mischief,  that  we  have  the 
best  chance  of  curing  consumption,  and  the  more  so  in  proportion 
as  the  local  lesions  are  limited,  and  the  constitutional  powers 
little  impaired. 

The  chief  indications  in  the  treatment  of  tuberculous  disease 
are,  to  diminish  those  local  irritations  and  congestions  that  lead 
to  the  formation  of  the  indurations  or  tubercles ;  to  correct  the 
condition  in  the  system  which  degrades  the  nutritive  process,  and 
disposes  to  the  deposition  of  imperfectly  organized  products ;  to 
promote  the  removal  of  those  already  deposited ;  and  to  treat 
troublesome  symptoms  and  accidental  complications.  These  indi- 
cations will  predominate  very  differently  in  different  cases,  and  in 
the  different  stages  of  similar  cases  ;  and  although  all  should 
generally  be  kept  in  view,  it  will  be  more  convenient  to  consider 
the  treatment  in  relation  to  the  stages  of  the  disease  than  to  these 
separate  indications. 

FIRST  STAGE. — The  symptoms  of  the  early  stage,  that  of  the 
indurations,  are  those  especially  of  vascular  irritation  arid  obstruc- 
tion ;  hence  this  is  the  period  at  which  antiphlogistic  and  counter- 
irritant  remedies  avail  most.  General  blood-letting  of  from  four 
to  eight  ounces,  repeated  every  week  or  ten  days,  were  highly 
recommended  by  Morton,  Dovar,  Fothergill,  and  Pringle,  and 
more  recently  by  Dr.  Hosack,  of  New  York,  and  Dr.  Cheyne,  of 
Dublin.  The  practice  is  still  much  pursued  in  this  country ;  and 
if  judgment  be  used  with  regard  to  vascular  strength  of  the  sub- 
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ject,  it  is  one  of  the  most  important  agents  which  can  be  employed. 
We  would,  however,  with  Sir  J.  Clark,  limit  its  use  to  cases  in 
which  there  are  marked  signs  of  plethora,  or  of  pulmonary  in- 
flammation, congestion,  or  haemorrhage  ;  and,  in  other  cases,  and 
subsequently,  prefer  moderate  local  bleeding  by  leeches  below  the 
clavicles.  The  latter  measure  should  be  repeated  whenever  an 
increase  of  pain  or  cough,  with  a  bloody  tinge  in  the  sputa,  dul- 
ness  on  percussion,  and  irregular  respiration  or  rhonchi  under  the 
clavicles,  indicate  a  congested  state  of  the  lung  about  the  sus- 
pected indurations. 

In  cases  of  greater  debility,  or  where  there  appears  to  be  a 
defect  of  blood  in  the  system,  blisters  or  other  counter-irritants 
are  more  suitable  than  blood-letting.  One  of  the  best  agents  of 
this  kind  is  a  saturated  solution  of  tartarized  antimony,  to  be 
rubbed  in  below  the  clavicles  twice  a  day,  until  a  papular  or  semi- 
pustular  eruption  is  produced.  The  friction  should  be  renewed 
from  time  to  time  when  this  eruption  dies  away,  as  the  symptoms 
may  require  it.  We  have  sometimes  added  hydriodate  of  potash 
to  the  solution,  with  the  effect  of  rendering  it  more  irritating,  and 
perhaps  of  acting  favourably  on  the  constitution  by  being  partially 
absorbed.  [Or  croton  oil,  pure,  or  combined  with  olive  oil,  ac- 
cording to  the  susceptibility  of  the  skin,  may  be  advantageously 
substituted — 

28.  R.— Olei  Tiglii,  f  ^ss. 
Olei  Oltvae,  f  3J. 
Olei  Cinnam.,  gtt.  ij. 
M.  ] 

Issues  and  setons  cause  too  much  irritation  of  the  system  to  be 
useful  in  this  stage.  A  more  moderate  and  general  counter-irrita- 
tion may  be  produced  by  sponging  the  whole  chest  once  or  twice 
a  day  with  salt  and  strong  vinegar,  or  with  a  liniment  of  oil  of 
turpentine,  acetic  acid,  and  olive  oil  mixed  by  the  aid  of  the  yolk 
of  an  egg,  as  recommended  by  Dr.  Stokes,  or  with  ammoniated 
liniment  in  various  degrees  of  strength. 

[29.  H.— Olei  Terebinth.,  f^iij. 
Acid.  Acet.,  f^ss. 
Vitel.  Ovi,  i. 
Aq.  Rosar.,  f  giiss. 
01.  Limon.,  f  31. 
M. 

Dr.  Marshall  Hall  has  recently  extolled  very  highly  the  efficacy 
of  an  alcoholic  lotion  in  the  treatment  of  consumption.  He  con- 
siders that  it  checks  the  deposition  and  retards  the  softening  of 
the  tubercular  matter.  One  part  of  pure  alcohol  is  mixed  with 
three  parts  of  water.  It  is  used  tepid  at  first,  and  afterwards  of  the 
temperature  of  the  atmosphere.  It  is  applied  in  small  quantity  at 
the  time,  every  five  minutes,  so  that  the  application  may  always 
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consist  of  alcohol  and  water.  If  applied  in  larger  quantity  and 
less  frequently,  the  alcohol  would  evaporate,  and  water  alone 
would  be  left,  and  this  would  be  the  source  of  a  feeling  of  dis- 
comfort instead  of  the  feeling  of  glow  which  the  alcohol  induces. 
The  application  is  easily  made ;  a  piece  of  soft  linen,  of  the  size 
of  a  very  large  sheet  of  letter  paper,  being  folded  in  the  usual 
manner,  is  then  folded  twice  more,  in  lines  parallel  with  the  first, 
so  that  the  whole  consists  of  six  folds.  These  are  stretched,  ap- 
plied across  the  upper  part  of  the  thorax  just  below  the  clavicles, 
and  fastened  to  the  shoulder-straps,  or  other  part  of  the  dress, 
which  latter  is  to  be  arranged  so  as  to  be  readily  opened  and 
closed.  A  sponge,  the  size  of  a  walnut,  is  then  filled  with  the 
lotion,  and  pressed  upon  the  linen  along  its  whole  course,  the 
dress  being  opened  for  this  purpose  and  immediately  closed. 
This  operation  need  not  occupy  five  seconds.  It  should  be  re- 
peated every  five  minutes.  The  application  of,  the  lotion  should 
be  incessant  during  the  day  and  all  waking  hours,  the  dress  being 
light,  or  even  entirely  removed,  so  as  to  allow  the  free  and  rapid 
evaporation.  It  is  suspended  during  the  night.  Dr.  Hall  says: 
"  It  is  by  no  means  my  wish  to  laud  this  remedy  beyond  its  just 
value ;  but  I  have  no  hesitation  in  asserting  that  it  possesses  a 
power  in  checking  the  progress  of  the  deposition  and  softening  of 
tubercle  in  the  lungs,  beyond  any  other  which  I  have  ever  tried. 
And  the  number  of  the  patients  who  have  recovered  from  incipient 
phthisis  under  its  use,  and  who,  after  many  years,  are  still  living, 
and  in  apparent  health,  induces  me  to  express  myself  in  strong 
terms  in  regard  to  its  extreme  value."] 

The  efficacy  of  internal  sedative  or  antiphlogistic  remedies  is 
more  doubtful ;  except  so  far  as  they  tend  to  diminish  the  irrita- 
tion of  the  cough  and  the  pain.  Thus  digitalis,  hydrocyanic  acid, 
and  colchicum  may,  in  some  cases,  subdue  a  temporary  vascular 
excitement,  and  thus  give  relief;  but  the  utility  of  continuing 
them  long  with  the  -view  to  permanently  reduce  the  pulse,  may 
well  be  questioned  ;  for  they  may  thus  do  more  damage  to  the 
constitution  than  give  relief  to  the  irritation.  In  case  of  increas- 
ing bronchial  or  parenchymatous  inflammation,  or  of  fever,  salines, 
antimonials,  and  other  means  of  increasing  the  fluid  secretions, 
will  be  proper  as  usual. 

The  narcotic  remedies,  such  as  opium,  conium,  hyoscyamus, 
belladonna,  aconite,  and  hydrocyanic  acid, 

[30.  B. — Acid.  Hydrocyan.,  gtu  xij. 
Morph.  Sulph.,  gr.  j. 
Syr.  Amygdal.,  f  5j. 
Mist.  Amygdal.,  15  v. 

M.  j 

Sig. — A  tablespoonful  three  or  four  times  a  day.] 
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are  occasionally  useful  to  allay  cough  and  pain,  especially  when 
these  symptoms  are  associated  with  high  nervous  sensibility  or  a 
tendency  to  spasm  ;  but  they  have  no  influence  on  the  incipient 
phthisical  lesions,  or  on  the  inflammations  or  irritations  accom- 
panying them  ;  and  unless  given  judiciously,  they  may  disorder 
the  gastric  and  alvine  functions,  and  thus  injure  the  state  of  the 
constitution. 

But  are  there  no  remedies  that  will  promote  the  removal  of  the 
induration  themselves  ?  We  can  answer  this  but  doubtingly  ;  but 
if  we  may  be  guided  by  analogy,  we  might  be  led  to  hope  that 
the  removal  of  morbid  deposits,  when  recent,  may  be  facilitated 
by  the  aid  of  certain  medicines.  Thus  we  see  tumours  of  vari- 
ous kinds,  enlarged  glands,  and  depositions  in  the  joints,  some- 
times reduced  under  the  use  of  mercury,  of  alkalies,  or  of  iodine, 
and  although  there  are  many  forms  of  deposit  on  which  these 
remedies  exercise  no  influence,  and  others  in  which  their  power 
is  very  equivocal,  yet,  the  limits  of  their  action  are  not  so  defined 
as  to  prove  that  all  the  kinds  of  induration  which  precede  tuber- 
culous deposit  are  quite  beyond  their  reach.  The  influence  of 
these  remedies  in  promoting  the  absorption  of  the  simpler  pro- 
ducts of  acute  inflammation  is  scarcely  doubted  ;  and  arising,  as 
the  lesions  of  phthisis  occasionally  do,  from  acute  inflammation, 
and  presenting  various  gradations  which  remove  them  only  step 
by  step  from  its  products,  it  would  be  unreasonable  to  assert, 
without  sufficient  evidence  to  prove  it,  that  they  are  wholly  be- 
yond the  reach  of  such  medicines.  Dr.  Stokes  considers  that  the 
struraous  inflammation  which  constitutes  incipient  phthisis,  may 
sometimes  be  arrested  by  a  course  of  mercury  producing  ptyalism; 
and  he  gives  two  or  three  cases  to  show  the  success  of  this  mode 
of  treatment.  He  admits,  however,  that  its  utility  needs  confir- 
mation, and  its  exhibition  must  not  be  lightly  attempted.  It  may, 
perhaps,  be  useful  where  the  pulmonary  lesion  originates  in  acute 
inflammation,  which  has  not  proceeded  to  suppuration ;  otherwise 
its  influence  is  generally  so  injurious  in  scrofulous  constitutions, 
that  we  cannot  advise  its  employment.  This  does  not  apply  to  its 
occasional  use  as  an  aperient,  which  is  generally  beneficial  in  this, 
as  well  as  in  other  chronic  diseases,  in  wrhich  the  abdominal  secre- 
tions need  its  aid. 

Sir  James  Clark,  on  the  ground  of  Dr.  Carswell's  view  of  the 
usual  seat  of  tuberculous  matter,  has  recommended  anew  the  old 
practice  of  a  course  of  emetics  in  the  early  stage  of  phthisis.  The 
testimony  of  several  English  writers  of  the  last  century,  Morton, 
Parr,  Reid,  Marry att,  &c.,  is  strong  in  favour  of  the  success  of 
emetics  in  arresting  and  even  curing  the  disease ;  but  as  we  know 
that  they  did  not  possess  the  means  of  distinguishing  phthisis  in 
its  early  stages  from  other  affections,  we  lose  much  confidence  in 
their  testimony.  Nor  are  we  disposed  to  trust  implicitly  the  rft- 
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port  of  the  only  recent  authority,  Dr.  Giovanni  de  Vittis,  whom 
Sir  J.  Clark  adduces  :  he  states  that  in  less  than  four  years,  one 
hundred  and  seventy-six  cases  of  phthisis  were  discharged  from 
the  hospital  perfectly  cured,  forty-seven   in  the  first  stage,  one 
hundred  and  two  in  the  second,  and  twenty-seven  in  the  third. 
But  although  these  statements  are  too  strong  to  be  accepted  with- 
out reserve,  they  are  sufficient  to  warrant  a  further  cautious  trial 
of  this  method  of  treatment,  in  cases  where  there   is  sufficient 
strength  to  bear  it.     Various  emetics  have  been  recommended. 
Dr.  De   Vittis   gave  half   a   grain  of  tartar-emetic  in   a  table- 
spoonful  of   sweetened  infusion  of  elder  flowers,  repeating  the 
dose  in  fifteen  minutes  if  necessary.     This  practice  was  pursued 
every  morning  and  evening  ;  the  diet  being  farinaceous.     Clark 
prefers  an  emetic  of  ipecacuanha  or  sulphate  of  zinc,  or  sulphate 
of  copper,  using  only  a  little  fluid  during  its  operation,  and  for 
this  purpose  warm  chamomile  tea  is  best.     It  may  be  given  every 
day  or  less  frequently,  according  to  the  urgency  of  the  symptoms. 
Several  writers  assert  that  emetics  may  be  continued  every  other 
day,  and  even  oftener,  for  months  without  inconvenience.     Sir  J. 
Clark  says,  "there  can  be  no  doubt  that  the  physicians  who  em- 
ployed emetics  thus  extensively,  were  fully  assured  of  the  advan- 
tages which  they  produced ;  and  their  patients,  we  may  conclude, 
must  have  been  equally  sensible  of  the  benefit  derived  from  them, 
otherwise  it  is  scarcely  credible  that  a  practice  so  disagreeable 
would  have  been  prescribed  or  persevered  in."     The  same  author 
supposes  the  action  of  emetics  to  be  in  a  great  measure  mechani- 
cal, dislodging  the  tuberculous  matter,  which,  according  to  Dr. 
Carswell's  notion,  is   first  deposited  on  the  free  surface  of  the 
bronchial  membrane.     We  would  rather  ascribe  their  beneficial 
operation  to  their  powerful  impression  on  the  whole  vascular  and 
secernent  systems,  which  tends  to  remove  local  congestions  and 
obstructions,  and  to  render  all  the  secretions  more  fluid  and  free. 
It  is  not  probable  that  this  unpleasant  practice  will  be  sufficiently 
adopted  or  pursued  as  to  be  extensively  useful ;  and  there  are 
many  cases  in  which  it  cannot  be  even  attempted. 

We  expect  more  from  a  much  more  manageable  remedy,  which 
we  believe  also  to  be  capable  of  promoting  the  removal  of  phthi- 
sical lesions  in  their  early  stages,  or  of  retarding  their  increase. 
This  is  iodine,  in  combination  with  different  bases.  We  have 
been  in  the  habit  of  giving  it  in  incipient  cases  of  consumption  for 
the  last  twelve  years.  Dr.  Baron  of  Gloucester,  Dr.  Morton  of 
Philadelphia,  and  several  others,  have  also  spoken  strongly  in 
favour  of  this  remedy.  The  form  which  we  have  found  to  agree 
best  is  the  hydriodate  of  potash  in  small  doses  (two  or  three  gr.) 
three  times  a  day  with  twenty  or  thirty  drops  of  liquor  potassse,  in 
decoction  of  sarsaparilla,  infusion  of  calumbo,  or  distilled  water, 
according  to  the  state  of  the  system  ;  adding  a  little  tincture  of 
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henbane,  digitalis,  ipecacuanha,  wine,  or  other  medicine  that  the 
predominant  symptoms  may  indicate.  Where  there  is  a  tendency 
to  feverish  irritation,  it  may  be  given  in  a  nitre  draught ;  where 
there  is  vascular  debility,  it  may  be  combined  with  mild  tonic 
infusions.  In  chlorotic  and  in  exsanguine  scrofulous  subjects,  the 
iodide  of  iron  is  a  suitable  form ;  when  it  is  borne,  not  causing 
headache  and  fever,  or  increase  of  cough,  it  rarely  fails  to  improve 
the  state  of  the  general  health  ;  but  it  should  always  be  combined 
with  occasional  local  depletion,  or  external  counter-irritation  of 
the  chest.  When  iodine  agrees,  (and  by  varying  its  form  and 
combination  it  may  generally  be  made  to  agree,)  it  increases  all 
the  secretions,  and  seems  to  give  increased  activity  to  the  whole 
capillary  system.  In  cases  of  gastric  irritation,  with  pain  in  the 
stomach  or  heat  in  the  throat,  thirst  and  florid-tipped  tongue,  it 
should  be  suspended,  and  a  dose  or  two  of  hydrarg.  c.  creta  given, 
followed  by  a  few  small  doses  of  castor  oil  or  a  saline  aperient ; 
and  after  a  few  days,  the  hydriodate  of  potash  may  be  resumed, 
guarded  by  the  frequent  use  of  a  farinaceous  diluent. 

[The  protiodide  of  iron  was  first  employed  in  the  treatment  of 
phthisis  by  Dr.  A.  T.  Thompson,  and  since  then  has  been  exten- 
sively used  in  France,  England,  and  this  country.  Dr.  Dupas- 
quier,  of  Lyons,  published,  as  far  back  as  1835,  a  very  favourable 
account  of  its  specific  action  in  consumption,  and  subsequently 
reiterated  his  statements.  He  says,  "  the  protiodide  of  iron  is  borne 
well  by  phthisical  patients  to  the  amount  of  from  twelve  to  thirty  or 
forty  drops  daily,  and  exercises  its  influence  especially  on  the  lung. 
Its  effects  generally  become  manifest  in  the  space  of  eight  days ; 
out  of  every  ten  patients  labouring  under  the  disease  in  the  third 
stage,  at  least  six  or  seven  derive  notable  relief  from  its  use.  At  the 
end  of  a  few  days,  prompt  diminution,  amounting  almost  to  sup- 
pression, of  expectoration  ;  relief  of  cough  and  dyspnoea ;  dimi- 
nution and  suppression  of  the  sweats;  diminished  rapidity  of  the 
pulse  ;  decreased  heat  and  fever  ;  increased  strength  and  appetite 
are  noticed.  In  some  cases,  in  spite  of  the  improvement  of  the 
symptoms,  the  patient  grows  weaker  and  weaker,  and  gradually 
perishes ;  but  frequently,  on  the  other  hand,  and  in  cases  where 
the  presence  of  a  cavity  has  been  satisfactorily  ascertained,  the 
amelioration  becomes  from  day  to  day  more  evident,  the  patient 
recovers  strength,  the  cough  and  fever  disappear,  the  patient  re- 
gains his  gaiety,  and  leaves  the  hospital  in  a  state  of  cure,  which 
it  is  permitted  to  hope  may  sometimes  be  definitive."  Dr.  Louis,* 
encouraged  by  the  statements  of  Dr.  Dupasquier,  both  as  published 
and  stated  to  him  in  conversations,  employed  the  remedy,  under 
the  direction  of  Dr.  Dupasquier  himself,  in  upwards  of  sixty  cases, 
in  both  private  and  hospital  practice,  and  "  in  not  a  single  case 
did  he  observe  any  amelioration  which  could  be  attributed  to  the  new 
agent"  (Louis  on  Phthisis,  2d  ed.  1843.)  We  have  ourselves 
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experimented  carefully  and  extensively  with  this  remedy  in  phthi- 
sis for  the  last  seven  years,  and  a  careful  analysis  of  the  cases  thus 
treated,  has  led  us  to  the  same  opinion.  By  a  large  number  of 
phthisical  patients  it  is  ill  borne,  producing  gastric  distress, 
diarrhoea,  cephalalgia,  tightness  in  the  head,  epistaxis,  and  a  good 
deal  of  febrile  excitement. 

Of  late  years  a  number  of  remedies  has  been  proposed  and 
many  of  them  loudly  extolled,  as  exercising  a  specific  influence  in 
retarding  the  tubercular  deposition,  or  of  effecting  its  removal. 
We  shall  take  up  the  most  prominent  of  these,  and  inquire  into 
their  real  value. 

1.  Chloride  of  sodium^  or  common  table  salt,  was  introduced  into 
the  treatment  of  phthisis  by  Dr.  Latour,  and  its  immense  utility 
greatly  extolled.     This  treatment  of  consumption  is  exceedingly 
simple,  and  consists  in  giving  common  salt  for  two  or  three  suc- 
cessive months,  in  gradually  increasing  doses,  of  from  half  a  drachm 
to  a  quarter  of  an  ounce  daily.     It  may  be  taken  either  in  broth,  or 
mixed  up  with  bread,  and  its  action,  aided  by  a  succulent  diet  and 
mild  bitters.     On  an  average,  according  to  Dr.  L.,  the  effects  of 
the  medicine  are  manifested  in  five  or  six  days.     Dr.  Louis,  with 
praiseworthy  credulity  and  perseverance,  gave  this  remedy  in  the 
doses  and  manner  prescribed  by  Dr.  Latour,  to  every  phthisical 
patient  admitted  into  his  ward  in  the  Hotel-Dieu,  for  a  period  of 
five  successive  months,  in  1839,  and  in  not  one  single  case  did  he 
perceive  any  advantage  to  result  from  its  use.     Dr.  McDowell,  of 
Kentucky,  has  recently  published  a  work  in  which  he  claims  for 
the  chloride  of  sodium  the  property  of  a  specific  in  consumption. 
After  a  careful  examination  of  his  work,  we  have  not  found  a  par- 
ticle of  evidence  in  favour  of  the  assertion. 

2.  The  subcarbonate  of  potassa   has  been  recommended  by 
Dr.  Pascal,  of  Strasbourg,  on  account  of  its  discutient  properties. 
He  supposes  that  it  will  dissolve  the  albumen  constituting  the 
chief  ingredient  of  the  tubercular  deposits.     The  publication  of 
Dr.  P.  is  so  meagre  in  details,  and  in  proofs  of  his  assertion,  that 
it  hardly  deserves  attention. 

3.  Muriate  of  ammonia.- — Dr.  Cless,  of  Stuttgard,  speaks  highly 
of  this  remedy  in  the  incipient  stage  of  phthisis.     The  majority 
of  cases  treated  by  Dr.  Cless,  took  from  six  to  eight  ounces  of 
muriate  of  ammonia  within  a  period   of  from  a  fortnight  to  a 
month ;  one  of  them  took  sixteen  ounces  in  two  months ;  and 
another  nearly  twenty-six  ounces  in  the  course  of  eleven  weeks. 
In  no  case  were  the  digestive  organs  put  out  of  order  by  its  use. 

4.  Cod's  liver  oil — oleum  jecoris  aselli. — Much  has  lately  been 
said  of  the  effects  of  this  remedy  in  phthisis.     Its  alleged  success 
in  the  treatment  of  kindred  strumous  affections,  more  particu- 
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larly  those  of  the  osseous  system,  induced  Dr.  Pereyra,  of  Bor- 
deaux, to  make  a  trial  of  it  in  phthisis  pulmonalis,  and  he  affirms 
the  experiment  met  with  considerable  success.  Other  practitioners 
have  since  experimented  with  this  remedy.  After  a  careful  analysis 
of  their  statements  we  do  not  think  that  its  utility  in  consumption 
is  at  all,  as  yet,  established.  It  is  a  highly  nauseous  medicine,  and 
but  few  stomachs  will  bear  it.  The  dose  for  an  adult  is  from  half 
or  a  third  to  a  fluid  ounce  and  a  half,  two  or  three  times  a  day,  in 
some  vehicle  which  will  disguise  its  disagreeable  properties. 

5.  Acetone,  wood-naphtha,  or  pyro-acetic  spirit. — The  extensive 
reputation  which  this  remedy  has  acquired  in  the  treatment  of 
phthisis,  requires  some  notice  of  it  in  this  place.    An  insignificant 
London  physician,  by  the  name  of  Hastings,  introduced  it  to  the 
notice  of  the  profession,  about  eighteen  months  since.     The  the- 
oretical grounds  on  which  he  was  led  to  its  employment  were 
absurd,  and  the  statement  that  naphtha  would  dissolve  tubercu- 
lous matter  removed  from  the  body,  has  since  repeatedly  been 
proved  to  be  false.     In  his  whole  publication,  there  is  not  a  par- 
ticle of  evidence  in  favour  of  the  efficacy  of  acetone  in  any  stage 
of  phthisis.     Falsehood  and  charlatanism  are  stamped  on  every 
page  of  it.     Still  the  profession  was  attracted  by  the  work,  and  the 
medicine  has  since  been  largely  employed  in  this  city  and  else- 
where in  the  treatment  of  phthisis  in  all  its  stages,  and  very  con- 
tradictory statements  regarding  its  efficacy  have  been  made.     We 
have  given  it  a  fair  trial  in  twelve  cases.     In  four  of  these  the 
disease  was  confined  to  the  first  stage ;  in  the  remaining  eight 
there  were  cavities  of  more  or  less  extent.    In  two  of  those,  in  the 
first  stage,  an  amelioration  occurred  in  about  two  weeks  from  the 
commencement  of  its  use,  and  in  one  continued  ten  months,  and 
in  the  other  two  months,  when  the  disease  again  resumed  its  pro- 
gress.    In  the  remaining  ten,  we  have  not  the  slightest  reason  to 
believe  that  it  exercised  the  slightest  influence  on  the  progress  of 
the  disease.     The  amendment  in  the  first  two  cases  we  should  be 
very  loth  to  ascribe  to  the  acetone,  as  we  constantly  see  an  arrest 
in  the  progress  of  phthisis  under  every  variety  of  treatment,  or 
without  any  at  all.  On  the  accompanying  bronchitis,  its  effect  would 
appear  to  be  more  marked.     The  manner  in  which  we  gave  the 
naphtha  in  the  above  cases,  was  to  commence  with  fifteen  drops 
three  times  a  day  in  a  wine-glassful  of  water.     We  continued  it 
from  three  to  seven  months,  gradually  increasing  the  dose  to  fifty 
drops  three  times  a  day. 

6.  The  wine  of  tar, — vinum  picis — has  been  greatly  extolled 
by  some  practitioners  in  this  city.     It  is  a  favourite  remedy  in 
pulmonic  complaints  in  some  parts  of  Germany,  and  is  known 
there  as  tar  or  Jew^s  beer.     We  have   employed  this  remedy  in 
several  cases  of  phthisis,  but  we  have  been  unable  to  satisfy  our- 
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selves  that  it  exercises  any  control  whatever  on  the  disease.  Like 
the  acetone,  its  action  seems  to  be  confined  to  the  bronchial  mu- 
cous membrane.  It  frequently  disagrees  with  the  stomach,  when 
used  in  large  doses,  and  continued  for  any  length  of  time.] 

But  even  in  the  cases  in  which  phthisical  lesions  are  most  limit- 
ed and  merely  nascent,  we  must  never  forget  that  it  is  not  these 
lesions  alone  that  we  hope  to  remove.  Their  very  presence  in  the 
system,  or  the  operation  of  the  constitutional  or  local  cause  that 
produces  them,  may  lead  to  the  formation  of  more  ;  and  in  our 
treatment  of  the  local  causes,  we  should  ever  endeavour  to  remove 
those  low  degrees  of  vascular  irritation,  or  that  unhealthy  condi- 
tion of  the  nutrient  matter  of  the  blood,  which,  singly,  or  com- 
bined, occasion  the  deposition  of  tuberculous  indurations.  But. 
the  constitutional  treatment  is  also  of  the  utmost  moment ;  and  in 
this  we  should  seek  for  all  those  circumstances  and  agents  that 
may  best  promote  the  due  action  and  balance  of  all  the  functions. 
The  purest  air  and  the  most  suitable  climate  for  regular  and  ample 
exercise  in  it ;  the  most  nutritious  food  that  the  digestive  organs 
can  easily  assimilate,  and  that  the  vascular  system  can  bear  with- 
out excitement ;  such  remedial  agents  as  give  at  once  tone  to  the 
system,  and  promote  the  free  action  of  all  the  secreting  organs, 
together  with  friction,  exercise  and  proper  clothing  to  maintain 
the  activity  of  the  superficial  circulation ; — these  are  the  means 
which  are  rationally  indicated  to  fulfil  the  object  of  improvement 
of  the  general  health.  But  these  means  must  be  much  varied  to 
adapt  them  to  the  wants  and  capacities  of  individual  cases,  and  it 
is  in  the  study  of  these,  and  in  the  power  of  adapting  the  means 
to  them,  that  the  ability  ofrthe  practitioner  is  seen. 

Of  remedial  measures,  those  already  named  in  relation  to  the 
local  lesions  and  particular  symptoms,  may  be  combined  or  mo- 
dified so  as  to  act  favourably  on  the  functions  at  large.  This  is 
especially  the  case  with  iodine.  Occasional  mercurial  and  saline 
aperients  will  be  generally  needed  to  prevent  internal  congestions, 
and  to  promote  the  sufficient  action  of  the  abdominal  viscera ;  but 
they  should  not  be  carried  to  excess,  and  their  operation  should 
be  aided  by  due  attention  to  diet.  So  also  the  functions  of  the 
kidneys  and  the  skin  may,  in  particular  cases,  be  ameliorated  by 
the  aid  of  medicines ;  but  the  more  that  can  be  done  by  clothing, 
diet,  and  regimen,  the  better.  Clothing,  in  particular,  should  be 
most  carefully  attended  to  ;  we  have  in  it  the  means  of  affecting, 
sometimes  powerfully,  the  whole  vascular  system ;  and  if  so  regu- 
lated as  to  maintain  a  permanently  warm  and  supple,  but  not 
relaxed  state  of  the  whole  surface  and  of  the  extremities,  it  would 
prevent  many  of  those  fresh  colds  and  exacerbations  which  are 
the  great  bane  of  phthisical  invalids.  In  case  of  these  aggrava- 
tions, which  commonly  consist  in  an  increase  of  bronchitis,  but 
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sometimes  are  pneumonic  or  pleuritic,  the  remedies  for  these  affec- 
tions must  be  cautiously  resorted  to  ;  always  limited  by  the  reflec- 
tion that  we  are  treating  a  subject  that  may  already  be  weak  from 
disease,  in  whom  the  restorative  powers  are  lower  than  usual,  and 
in  whom  the  permanent  source  of  irritation  in  the  lungs  will  pre- 
clude that  complete  relief  that  antiphlogistic  measures  may  give  in 
simple  inflammations. 

In  case  of  haemoptysis,  much  care  is  required  to  remove  the 
congestion  or  vascular  fulness  which  occasioned  it,  before  at- 
tempts be  made  to  arrest  it  with  styptics :  otherwise  the  conges- 
tion may  pass  into  inflammation,  which,  occurring  in  a  lung 
tuberculated  and  consolidated  with  haemorrhage,  is  particularly 
destructive.  Moderate  repeated  bleedings  from  the  arm,  or  by 
cupping,  and  the  use  of  tartar  emetic  in  small  doses,  not  suffi- 
cient to  cause  vomiting,  together  with  digitalis  and  nitre,  and 
morphia  in  case  of  nervous  agitation,  are  the  measures  we  have 
found  most  availing.  If,  in  spite  of  this,  the  haemoptysis  continue 
to  any  amount,  the  superacetate  of  lead,  in  the  doses  of  two  or 
three  grains,  with  half  a  grain  or  less  of  the  aqueous  extract  of 
opium,  should  be  given  every  two  hours,  or  as  often  as  the 
urgency  of  the  case  may  require.  Fluid  drinks  in  any  quantity, 
especially  warm,  must  be  carefully  avoided.  Slight  cases  of 
haemoptysis  are  sometimes  effectually  treated  by  a  saline  aperient, 
with  diluted  sulphuric  acid ;  and  freely  opening  the  bowels  al- 
ways aids  to  prevent  the  return  of  haemorrhage. 

Pure  country  air  is  almost  indispensable  to  give  any  chance  to 
the  consumptive.  If  the  disease  be  limited  and  chronic,  and 
circumstances  prevent  him  from  giving  up  his  employment  in 
town,  he  should  at  least  sleep  in  the  country,  and  take  every 
opportunity  of  longer  absence.  But  the  country  must  be  dry,  and 
not  too  much  exposed  to  the  east  and  north :  otherwise  it  may  only 
change  the  evil  from  cachexia  to  inflammation.  There  is  no  air 
which  is  so  truly  an  antidote  to  the  poisonous  effects  of  a  town 
residence,  as  that  of  a  dry  sea  coast ;  and  the  more  open  this  is 
for  the  summer,  and  the  milder  and  more  sheltered  for  the  winter, 
the  better  for  the  consumptive.  The  benefit  that  patients  often 
quickly  experience  from  the  change  is  most  striking,  even  in  the 
more  advanced  stages  of  consumption.  To  profit  fully  by  the 
influence  of  pure  air,  the  patient  should  be  as  much  out  of  doors 
as  the  weather  will  permit :  and  use  as  much  gentle  exercise,  both 
by  walking  and  riding  on  horseback,  as  the  state  of  the  strength 
will  allow,  without  inducing  much  fatigue.  To  those  who  bear 
them  pretty  well,  sea  voyages  are  sometimes  highly  beneficial ; 
during  the  summer  season,  these  may  be  confined  to  yachting 
about  our  coasts  01  crossing  our  seas  ;  but  the  voyage  to  India, 
the  Cape,  to  Madeira,  or  to  the  Mediterranean,  may,  with  advan- 
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tage,  be  made  at  a  later  season,  with  the  view  to  pass  the  winter 
in  these  more  genial  climates.  Of  places  for  winter  residence 
abroad,  Madeira,  Rome  and  Nice,  are  generally  considered  the 
choicest  spots  ;  we  much  prefer  the  former.  Were  there  suit- 
able accommodations  for  English  invalids,  we  have  reason  to 
believe  that  parts  of  the  north  coast  of  Africa,  particularly  Tunis, 
would  afford  a  climate  better  suited  to  the  consumptive  than  any 
other  of  the  Mediterranean.  Of  the  milder  spots  in  our  own 
islands,  the  Undercliffe,  in  the  Isle  of  Wight,  Torquay,  and 
Hastings,  and  the  Cove  of  Cork,  are  those  most  favoured ;  but 
many  places  on  the  southern  and  western  coasts  also  present 
many  advantages  in  point  of  mildness  and  equality  of  tempera- 
ture over  all  inland  situations.  When  circumstances  do  not 
permit  removal  to  these  spots,  and  even  in  them  in  severe  wea- 
ther, the  patient  must  be  kept  to  rooms  moderately  and  equally 
wanned,  (from  55°  to  65°,  according  to  the  feelings,)  and  as  airy 
and  well  ventilated  as  they  can  be  made  without  risk  of  draughts 
of  air. 

[Much  difference  of  opinion  prevails  at  present  amongst  medi- 
cal men  as  to  the  most  suitable  climate  for  consumptive  patients. 
The  southern  coast  of  Florida  is  probably  the  most  equable  cli- 
mate in  the  world,  and  were  the  accommodations  better,  would 
prove  the  best  residence  for  a  phthisical  patient  during  our  winter 
months.  In  support  of  this  opinion,  the  reader  is  referred  to  the 
annexed  table,  p.  394.] 

The  diet  in  the  early  stage  of  consumption  should  generally  be 
of  a  mild  and  unstimulating  character,  consisting  chiefly  of  milky 
and  farinaceous  food.  Sometimes  white  fish  and  chicken  may  be 
allowed  ;  and  a  state  of  vascular  debility,  or  previous  habits,  may 
make  the  plainer  kinds  of  meat  necessary ;  but  this  is  especially 
the  period  of  irritation  or  congestion,  and  more  mischief  is  likely 
to  result  from  repletion  than  from  moderation.  For  the  same 
reason  fermented  liquors  are  not  generally  admissible  at  this 
period. 

SECOND  AND  THIRD  STAGES. — When  the  signs  and  symptoms 
announce  that  the  tubercles  are  softened  and  cavities  in  the  lungs 
formed,  it  will  generally  be  necessary  to  modify  the  treatment  in 
some  degree,  for  the  constitutional  debility  then  commonly  in- 
creases, and  the  irritations  may  have  diminished,  or  at  least  have 
not  kept  pace  with  the  progress  of  the  disorder.  Here  depletions 
are  less  needed,  and  worse  borne  ;  and  a  somewhat  tonic  plan  of 
treatment,  with  some  of  the  preparations  of  bark  or  iron  if  they 
can  be  borne,  and  more  generous  diet,  with  meat  and  malt  liquor, 
may  often  be  adopted  with  advantage ;  still  counter-irritation  will 
prove  useful  in  most  cases,  and  in  these  stages  those  kinds  which 
cause  a  purulent  or  muco-purulent  secretion  will  generally  produce 
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most  benefit.  In  fact,  the  same  abatement  of  irritation  which  we 
have  before  described  to  accompany  free  purulent  expectoration, 
will  in  some  degree  follow  from  this  external  suppuration,  without 
the  wasting  and  harassing  effect  of  such  a  discharge  from  the 
lungs.  With  this  external  outlet  as  a  sort  of  safety  valve, 
strengthening  medicines  and  nourishment  may  be  borne;  and 
there  is  less  risk  in  restraining  any  excessive  secretion  which  may 
take  place  from  the  lungs,  the  bowels,  or  the  skin.  Much  atten- 
tion is  necessary  to  keep  up  the  artificial  discharge,  whether  it  be 
by  the  formation  of  successive  crops  of  pustules,  by  tartar-emetic 
solution  or  ointment,  or  some  similar  suppurating  liniment,  or  by 
a  seton  or  issue.  If  it  be  suddenly  checked,  there  will,  in  all  pro- 
bability, be  an  increase  of  pulmonary  irritation,  perhaps  attended 
by  the  deposition  of  more  tuberculous  matter.  In  slighter  cases, 
or  where  the  weakness  and  irritability  forbid  these  measures, 
occasional  blisters,  or  the  frequent  use  of  milder  liniments,  con- 
taining tartar  emetic  and  hydriodate  of  potash,  or  diluted  nitro- 
muriatic  acid  and  oil  of  turpentine,  [or  croton  oil,]  are  often  pro- 
ductive of  some  benefit. 

In  the  softened  tuberculous  and  ulcerated  stages  of  phthisis,  the 
constitutional  powers  especially  need  support ;  and  it  is  then, 
more  particularly  even  than  in  the  first  stage,  that  the  general  mea- 
sures are  required ;  but  unless  the  disease  be  limited  in  extent, 
there  is,  for  the  same  reason,  less  hope  of  their  success.  The 
disease  has  existed  longer,  and  passed  into  a  stage  in  which  it  is 
more  likely  to  have  tainted  the  system.  The  preparations  of 
iodine  and  other  tonic  alteratives  should  be  used  more  freely ;  and 
the  general  health  supported  by  all  the  medical  and  hygienic  cir- 
cumstances that  can  be  brought  to  bear  on  it.  There  are  vomicae 
to  be  evacuated,  and  the  object  is  to  assist  nature  in  effecting  this 
object ;  in  protecting  the  lungs  from  further  injury  during  this 
process,  and  in  effecting  the  healing  of  the  fistulous  cavities  which 
are  left.  The  means  already  recommended  to  strengthen  the 
general  health,  are  those  which  most  conduce  to  these  ends ;  but 
it  is  necessary  to  advert  to  some  topical  measures  which  have 
been  supposed  to  promote  greatly  these  objects.  These  are  the 
direct  application  of  certain  gases  or  vapours  to  the  lungs  them- 
selves, by  means  of  inhalation.  The  only  agents  to  which  we 
need  advert,  as  having  been  by  good  authority  reported  to  be  use- 
ful are  chlorine,  the  vapour  of  iodine,  and  that  of  tar.  The  last 
was  recommended  by  Sir  A.  Crichton.  The  vapour  is  diffused 
through  the  patient's  chamber,  by  heating  the  tar  to  gentle  ebulli- 
tion, with  a  little  carbonate  of  potash  to  retain  the  irritating  pyro- 
ligneous  acid.  From  the  more  extensive  trials  of  Dr.  Forbes,  it 
appears  that  this  remedy  was  often  injurious  and  seldom  of  marked 
benefit  in  phthisis,  but  in  bronchial  disease  it  proved  salutary. 
Dr.  Morton  of  Philadelphia,  and  Drs.  Hufeland  and  Neumann  of 
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Berlin,  are  stated  by  Sir  J.  Clark  to  have  reported  more  favour- 
ably.    The  inhalation  of  chlorine  was  first  recommended  by  M. 
Gannal,  and  several  French  physicians  have  spoken  favourably  of 
it.     Sir  J.  Clark  states,  that  in  several  instances  in  which  he  tried 
it,  it  relieved  dyspnoea  and  apparently  suspended  the  progress  of 
the  disease.     Our  own  experience  of  the  inhalation  of  chlorine  is 
not  favourable  ;  having  generally  found  it  increase  the  cough  and 
other  symptoms  of  irritation  ;  Dr.  Stokes  reports  to  the  same  effect. 
But  we  should  expect  some  benefit  from  it,  where  there  is  little 
disposition  to  inflammatory  action,  particularly  when  the  expecto- 
ration is  profuse  and  foetid.     [The  curative  influence  of  the  inha- 
lation of  chlorine  in  phthisis  has  been  carefully  investigated  by 
Dr.  Louis.    He  analyzed  carefully  the  published  cases,  and  found 
that  not  a  single  one  of  them  proved  the  real  efficacy  of  the  alleged 
specific.    He  submitted,  moreover,  fifty  phthisical  patients  to  the 
action  of  chlorine,  and  without  obtaining  a  successful  result  in  a 
single  case.]     The  vapour  of  iodine  has  also  been  much  extolled 
as  a  means  of  promoting  the  removal  of  tubercles  and  the  cicatri- 
zation of  cavities ;  but  there  is  not  yet  sufficient  evidence  in  its 
favour  to  warrant  us  in  recommending  it.     The  usual  modes  of 
inhaling  these  vapours  (through  tubes  adapted  to  a  bottle  contain- 
ing hot  water  with  a  certain  addition  of  the  chlorine  or  iodine  to 
it)  have  always  appeared  to  us  objectionable,  inasmuch  as  the 
tubes  are  generally  too  small,  and  the  effort  of  inhalation  is  irk- 
some to  most  patients.  It  would  be  much  easier  to  use  a  large  open 
vessel  of  hot  water,  such  as  a  basin  or  jar,  and  add  to  it,  by  de- 
grees, the  required  quantity  of  liquid  chlorine,  or  tincture  of  iodine  ; 
or  place  it  in  a  saucer  floating  on  the  hot  water  ;  the  patient  might 
then  approach  his  nostrils  as  near  as  he  can  bear  without  causing 
him  to  cough.     This  might  be  repeated  twice  a  day  or  oftener. 
Dr.  Corrigan  has  devised  an  apparatus  by  which  the  liquid  chlo- 
rine or  iodine  can  be  made  to  drop  slowly  into  a  vessel  of  water 
kept  boiling  by  a  lamp.     He  found  that  when  iodine  is  diffused 
in  this  mode  through  the  apartment  of  the  patient  for  some  time, 
it  could  be  detected  in  the  urine. 

[The  inhalation  of  iodine  has  been  greatly  extolled  by  Sir 
Charles  Scudamore  ;  but  we  are  not  aware  that  his  statements 
have  been  confirmed  by  other  practitioners.  We  have  not  em- 
ployed it  ourselves  to  any  extent  in  this  disease,  nor  have  we  any 
accurate  notes  of  the  cases  in  which  we  employed  it,  but  our 
impression  is  not  favourable  to  it.  Sir  C.  Scudamore's  formula 
is  as  follows : 

[31.  R. — lodinii,  gr.  viij. 

Potass.  lodid.,  gr.  iij. 
Alcohol,  fgss. 
Aq.  distil.,  f  §vss. 
M. 

One  to  six  fluid  drachms  of  this  solution,  to  which  are  added  from  twenty-five  to 
forty  drops  of  a  saturated  solution  of  conium,  are  used  for  each  inhalation,  which 
is  continued  from  thirty  to  forty  minutes.] 
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It  is  not  unlikely  that,  by  very  judicious  management,  the  inha- 
lation of  various  agents  may  sometimes  conduce  to  a  healthier 
and  healing  action  in  the  interior  of  ulcerated  lungs.  But  we 
must  chiefly  look  to  the  improved  state  of  the  constitution  for  this 
healthy  action,  and  for  what  is  of  more  immediate  moment — a 
cessation  of  that  disposition  to  deposit  more  tuberculous  matter 
in  other  parts,  which  too  commonly  prevails  during  the  softening 
and  the  evacuation  of  tubercles. 

In  very  many  cases,  alas !  no  means  will  stay  the  progress  of 
consumptive  disease,  and  the  utmost  that  we  can  do  is  to  give 
temporary  relief  to  the  more  distressing  symptoms  ;  to  the  cough, 
sometimes  by  a  leech  or  two  over  the  windpipe,  but  more  com- 
monly by  various  narcotic  remedies,  such  as  conium,  hyoscyamus, 
hydrocyanic  acid,  and  particularly  opiates,  of  which  the  com- 
pound camphor  tincture,  and  Squire's  solution  of  bimeconate 
of  morphia  in  small  doses,  we  have  found  the  best ;  to  pains  in 
the  side,  by  a  mustard  poultice,  a  turpentine  fermentation,  and  if 
these  fail,  by  a  few  leeches  or  a  blister;  to  the  dyspnoea,  by  aether 
and  ammonia, 

[32.  R.— Spir.  ^Sther.  Sulph.  comp.,  f  sjiij. 
Morph.  Sulp.,  gr.  j. 
Spr.  Ammon.  Aromat.,  f^j. 
Mist.  Amygdal.,  fgv. 
M. 
Sig. — A  tablespoonful  when  the  dyspncea  is  urgent.] 

or  paregoric,  or  tincture  of  lobelia,  or,  according  to  Sir  J.  Clark, 
by  extract  of  stramonium,  half  a  grain  in  the  day  ;  to  the  hectic 
heats,  by  sponging  with  tepid  vinegar  ;  to  the  sweats  and  to  ex- 
cessive expectoration,  by  acid  and  tonic  mixtures ;  [the  muriated 
tincture  of  iron,  given  in  doses  of  twenty  drops  three  times  a,  day, 
is  one  of  the  very  best  preparations  that  can  be  employed  against 
the  colliquative  perspirations ;]  to  the  diarrhoea,  by  astringents, 
preceded  by  a  mercurial  aperient,  and  accompanied  by  a  suitable 
diet.  In  not  a  very  small  number  of  cases,  we  may  considerably 
prolong  life  by  watchfulness  and  judicious  measures.  Consump- 
tion may  run  its  course  in  a  few  weeks :  but  it  may  exist  in  a 
limited  and  chronic  form  for  many  years,  and  such  cases  may 
reward  us  for  our  attention  and  judicious  treatment,  if  not  by  per- 
manent recovery,  at  least  by  temporary  restoration  of  a  moderate 
share  of  health  and  strength,  compatibly  with  the  enjoyment  of 
life,  and  with  the  fulfilment  of  important  duties  to  society. 

PREVENTION  OF  TUBERCULOUS  DISEASE. — The  small  chance  of 
doing  good  which  the  healing  art  possesses  in  tuberculous  disease 
is  a  great  reason  why  our  attention  should  be  directed  to  mea- 
sures of  prevention  from  which  much  benefit  may  reasonably  be 
expected  ;  and  it  is  on  this  department  of  practice  that  our 
improved  knowledge  of  the  pathology  may  be  brought  to  bear. 
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The  prevention  or  speedy  removal  of  those  inflammations  and 
congestions  which  contribute  to  develop  phthisical  lesions,  and  of 
that  state  of  strumous  cachexia,  or  imperfect  nutrition,  from 
which  they  especially  arise,  constitute  the  indications  for  preven- 
tion which  pathology  suggests.  To  fulfil  these  indications  is  to 
remove  or  counteract  the  several  causes  which  we  have  specified 
as  producing  or  increasing  consumptive  disease  and  the  means 
of  affecting  this,  comprehend  many  remedial  and  hygienic  de- 
tails. It  is  only  necessary  here  to  advert  to  some  of  the  more 
prominent. 

The  earliest  and  at  the  same  time  the  least  doubtful  cause  of 
phthisis  is  hereditary  predisposition  ;  and  when  this  has  been  fully 
acquired,  either  this  or  some  other  form  of  scrofulous  disease 
generally  ensues  sooner  or  later.  But  it  is  very  probable,  as  Sir 
J.  Clark  has  suggested,  that  the  formation  of  this  predisposition 
could  be  in  great  degree  prevented  by  attention  to  the  health  and 
alliances  of  successive  generations.  "If,"  says  he,  "a  more 
healthy  and  natural  mode  of  living  were  adopted  by  persons  in 
that  rank  of  life  which  gives  them  the  power  of  choice,  and  if 
more  consideration  were  bestowed  on  matrimonial  alliances,  the 
disease  which  is  so  often  entailed  on  their  offspring  might  not  only 
be  prevented,  but  even  the  predisposition  to  it  extinguished  in 
their  families,  in  the  course  of  a  few  generations." 

The  propriety  of  avoiding  intermarriage  with  those  families 
which  have  shown  proofs  of  consumption  is  obvious,  as  nothing 
is  more  likely  to  increase  the  tendency.  The  health  of  mothers 
during  utero-gestation  and  suckling  should  also  be  carefully 
guarded :  and  the  children  of  consumptive  families  must  be  reared 
from  birth  to  maturity  with  the  fullest  possible  regard  to  their 
physical  condition,  and  every  precaution  against  causes  of  disease 
and  derangement  of  the  general  health.  Warm  clothing,  well 
ventilated  rooms,  a  healthy  residence,  plain  nutritious  food,  but 
of  due  quantity  and  quality,  regular  and  frequent  but  varied  exer- 
cise in  the  open  air,  as  far  as  the  season  will  permit — that  on 
horseback  is  the  best ;  daily  use  of  the  cold  bath,  or  free  sponging, 
followed  by  friction ;  strict  attention  to  the  state  of  the  excretions, 
and  their  regulation,  if  necessary,  by  diet  and  mild  remedies,  con- 
stitute the  chief  general  means  to  be  employed  to  fortify  the  con- 
stitutions of  those  in  whom  there  is  reason  to  suspect  a  disposition 
to  phthisis.  Frequent  change  of  air,  particularly  from  inland  to 
coast  and  the  converse,  is  generally  beneficial,  as  far  as  that  can 
be  practised  without  incurring  exposure  to  an  unhealthy  or  too 
cold  an  atmosphere.  Occasional  sea  voyages  are  sometimes  of 
marked  benefit  in  generally  strengthening  the  constitution.  A 
residence  for  some  years  in  a  warm  climate  is  indicated  for  those 
whose  brothers  or  sisters  have  become  consumptive  in  this  coun- 
try about  a  particular  age  ;  but  on  their  return,  even  although  the 
critical  period  be  passed,  unusual  care  will  be  necessary  for  some 
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time.  So,  on  the  other  hand,  those  who  become  enervated  and 
languid  during  the  heat  of  summer,  should  resort  to  a  mountainous 
district  or  an  airy  coast  during  that  period.  The  great  object  is 
to  prevent  the  general  strength  from  being  lowered,  or  the  func- 
tions deranged,  by  any  influence  whatsoever,  and  this  is  generally 
better  effected  by  hygienic  than  by  medicinal  means,  but  we  may 
and  often  must  bring  to  our  aid  tonics  and  alteratives  of  various 
kinds,  as  well  as  the  different  remedies  that  are  required  to  improve 
the  secretions.  It  is  impossible  to  enter  into  any  details,  for  very 
different  remedies  may  be  best  suited  to  different  individuals  ;  but 
if  there  be  any  which  are  so  more  commonly  than  others,  these 
are  combinations  of  iodine  and  of  iron,  and  courses  of  saline  or 
saline  chalybeate  mineral  waters.  With  the  view  to  strengthen 
the  lungs,  and  to  render  the  pulmonary  system  less  apt  to  suffer 
from  cold  or  heat,  the  regular  practice  of  freely  sponging  the 
chest  and  whole  trunk  with  vinegar  and  water,  or  salt  and  water, 
followed  by  vigorous  friction,  deserves  especially  to  be  recom- 
mended. It  not  only  improves  the  tone  of  the  respiratory  appa- 
ratus, but  diminishes  the  liability  to  bronchial  affections  from  ex- 
posure to  cold :  these  affections  are  the  most  common  causes  of 
the  development  of  tubercles. 


SECTION  VIII. 

MALIGNANT  GROWTHS  IN  THE  LUNGS. 

• 

WE  need  say  little  on  the  subject  of  encephaloid,  scirrhous,  and 
melanose  disease  of  the  lungs ;  for  their  occurrence  is  too  rare  to 
be  of  much  practical  importance,  and  they  are  not  known  to  be 
influenced  by  medicine.  They  may  occur  in  a  circumscribed 
form,  or  pervading  a  considerable  extent  of  the  pulmonary  tissue ; 
and  they  would  then  produce  physical  signs  like  those  of  consoli- 
dation from  hepatization  or  tuberculization  of  similar  extent,  and 
could  be  distinguished  from  these  only  by  the  history  and  general 
symptoms,  and  by  the  absence  of  the  constitutional  indications  of 
tubercles.  They  commonly  cause  death,  either  by  their  encroach- 
ment on  the  function  of  the  lungs,  or  from  being  simultaneously 
deposited  in  other  organs,  such  as  the  mesentery,  the  liver,  the 
ovaries,  &c.  But  when  they  occupy  the  lung  chiefly,  both  ence- 
phaloid and  melanose  deposits  tend  in  time  to  soften  and  form 
ulcerous  cavities  as  in  the  case  of  tubercle.  We  have  seen  such 
cavities  more  than  once  in  both  these  forms  of  disease. 

[.4.     CAXCER  OF  THE  LUNGS. 

All  precise  knowledge  on  this  interesting  subject  is  of  recent 
date,  having  been  acquired  within  a  few  years.  Cancer  of  the 
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lungs  is  far  from  being  an  affection  of  such  uncommon  occurrence 
as  is  generally  supposed,  and  from  its  liability  to  be  confounded 
with  other  diseases  of  the  lungs,  more  especially  tubercular  solidi- 
fication, it  becomes  a  subject  of  great  interest  in  a  practical  point 
of  view. 

The  medical  writers  of  the  last  century  described  this  affection. 
Morgagni  mentions  several  cases,  (De  Causis  et  Sedibus  Morbo- 
rum,  t.  vii.  p.  641.)  In  Van  Swieten's  Commentaries  a  remark- 
able instance  is  given.  (See  commentary  on  the  797th  Aphorism.) 
Under  the  name  of  cancerous  phthisis,  three  cases  of  the  disease 
are  related  by  Bayle.  MM.  Begin,  Velpeau,  (Rev.  Med.  Mars, 
1835,)  Andral,  Heyfelder,  (Archives  Gen.  te.  serie,  t.  iii.  1837,) 
have  published  interesting  examples  which  fell  under  their  own 
observation.  The  most  valuable  contributions,  however,  to  the  his- 
tory of  cancer  of  the  lungs,  have  been  made  by  Drs.  Stokes,  (Dub- 
lin Journal,  May,  1842,)  Taylor,  (Lancet,  March,  1842,)  Hughes, 
(Guy's  Hospital  Reports,  No.  XII.,  Oct.,  1841,)  and  Van  Kleffens, 
(Gronigen,  1841.)  From  these  materials  we  propose  to  give  a 
sketch  of  the  pathology  and  practical  relations  of  the  disease. 

Dr.  Louis  has  endeavoured  to  ascertain  the  frequency  of  this 
disease,  and  from  the  results  of  this  investigation,  which  he  has 
communicated  to  Dr.  Valleix,  (Guide  du  Medecin  Prat.,  t.  ii.,  p. 
372,)  it  appears  that  cancer  of  the  lung  comes  after  that  of  the 
uterus,  stomach  and  liver.  It  is  much  less  frequent  than  that  of 
the  two  first  organs.  It  is  singular  that  in  the  cases  observed  by 
Dr.  Louis  that  four  times  out  of  five,  in  instances  of  cancer  co- 
existing in  two  or  more  organs^  the  lesion  commenced  in  the 
lung. 

ANATOMICAL  CHARACTERS. — Of  the  three  species  of  cancer  now 
recognized  by  pathologists — Encephaloid,  Scirrhous  and  Colloid 
— the  two  former  only  have  been  satisfactorily  detected  in  the 
lung.  Encephaloid  is  of  much  more  common  occurrence  than 
scirrhous.  Dr.  Stokes  enumerates  the  following  anatomical  forms 
as  having  fallen  under  his  observation. 

1.  Isolated  and  generally  well-defined  encephaloid  tubercles 
of  a  rounded  form,  the  intervening  tissue  healthy,  and  the  tumours 
equally  distributed  through  both  lungs.  2.  Isolated  masses  of 
irregular  form;  sometimes  coinciding  with  a  mass  of  complete 
cancerous  degeneration.  3.  Tubercles  of  various  species  of  can- 
cer coexisting,  such  as  scirrhous,  the  encephaloid  and  the  black 
spongiform  cancer.  4.  Simple  degeneration  of  the  whole  or  part 
of  a  lung  into  the  homogeneous  encephaloid  matter.  5.  Ence- 
phaloid tumours  of  the  posterior  mediastinum  compressing  the 
lung.  6.  The  same  condition  combined  with  cancerous  degenera- 
tion and  cancerous  tubercles  of  the  lung  itself.  7.  Cancerous 
tumour  of  the  anterior  mediastinum.  8.  Tumours  of  white  fluid 
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cancerous  matter  perfectly  encysted,  and  surrounding  the  trachea 
and  oesophagus,  combined  with  a  white  cancerous  infiltration  of  a 
portion  of  the  lung  and  cancerous  coagula  of  the  bronchial  tubes. 
9.  Cancerous  degeneration  of  the  whole  lung,  with  deep-seated 
and  superficial  ulcerous  action,  extensively  separating  the  lung 
from  the  pulmonary  pleura. 

In  the  first  of  these  forms — tuberous  cancer — the  pulmonary 
tissue  around  and  between  the  nodular  morbid  masses,  is  in  a 
singularly  healthy  state.  Encysted  cancer  in  the  lungs  is  as  rare 
as  it  is  in  other  organs.  Ulcerated  cancer  is  exceedingly  uncom- 
mon in  the  lungs,  the  two  cases  of  Drs.  Stokes  and  Taylor  being 
the  only  ones  on  record.  In  the  curious  instance  described  by 
Dr.  Stokes,  the  whole  organ  was  converted  into  a  mass,  having 
less  consistence  than  common  in  encephaloid  disease ;  a  large 
portion  of  the  lung  was  burrowed  by  anfractuous  excavations, 
communicating  on  the  one  hand  with  the  bronchial  tubes,  and  on 
the  other  terminating  in  fistulse,  running  in  various  directions  to 
the  surface  of  the  lung,  where  they  terminated  in  superficial  cavi- 
ties (containing  air  and  a  whitish  purulent  fluid,)  bounded  at  op- 
posite points  by  the  posterior  surface  of  the  pulmonary  pleura,  and 
by  the  degenerated  pulmonary  substance.  The  left  lung  is  said 
to  have  been  healthy,  except  that  it  contained  "  a  few  small  hy- 
datids." 

Cancer  occurs  in  either  lung  only,  or  in  both  simultaneously.  Of 
nineteen  cases  collected  by  Van  Kleffen's,  six  were  examples  of 
cancer  of  the  right  lung,  seven  of  the  left,  and  six  of  both  lungs. 
The  right  lung  is  probably  more  prone  to  the  disease  than  the 
left.  In  a  case,  which  we  had  the  opportunity  of  seeing,  both 
lungs  were  affected,  the  right,  however,  more  than  the  left. 

CAUSES. — The  causes  of  cancer  in  the  lungs,  like  those  of  cancer 
in  other  organs,  are  exceedingly  obscure.  Of  twenty-seven  cases, 
collected  by  Van  KlefTens,  in  twenty-two,  cancer  existed  in  two  or 
more  different  organs.  In  M.  Heyfelder's  case  there  was  a  scirrhous 
tumour  of  the  right  epididymis.  In  the  only  case  which  has  fallen 
under  our  immediate  observation,  it  was  consecutive  to  an  ence- 
phaloid tumour  involving  the  thigh  ;  the  patient,  a  female,  con- 
tinued in  excellent  health  for  ten  months  after  the  removal  of  the 
limb,  when  the  chest  symptoms  appeared,  and  she  died  in  about  a 
month.  Females  are  more  liable  than  males  to  the  disease.  It 
occurs  in  all  ages  from  twenty  to  seventy  ;  but  appears  to  be  most 
common  in  individuals  between  twenty  and  thirty  years  of  age. 

SYMPTOMS. — Cough  is  a  constant  symptom  ;  it  is  sometimes  dry, 
though  generally  accompanied  with  expectoration.     The  character 
of  the  sputa  varies ;  they  are  sometimes  mucous  and  bloody  ;  some- 
times mucous  only,  or  purulent ;  more  or  less  haemoptysis  commonly 
26 
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occurs.  Dr.  Hughes  lays  great  stress  on  the  circumstance  of  the 
sputa  "  occasionally  consisting  of  blood,  so  thoroughly  incorporated 
with  serous  fluid  as  to  resemble  red  currant  jelly  ;"  while  Dr.  Stokes 
compares  the  expectorated  matter  to  black  currant  jelly.  The  breath 
is  sometimes  exceedingly  foetid.  Dyspnoea,  persistent  or  occurring 
in  paroxysms,  exists  in  almost  every  case.  Still  in  cases  of  dis- 
seminated masses  through  the  lung  with  a  healthy  state  of  the; 
intervening  tissue,  it  might  be  absent,  and  in  Dr.  Taylor's,  this 
actually  occurred.  In  the  great  majority  of  cases  there  is  pain, 
which  in  some  is  described  as  severe  and  darting,  in  others  as 
associated  with  pain  in  the  shoulder  of  the  affected  side.  In  M.  Hey- 
felder's  case,  the  sensation  was  assimilated  to  electric  darts  passing 
from  the  false  ribs  and  sternum  to  the  spine.  Dr.  Stokes  enu- 
merates among  the  symptoms  '  important  as  indicative  of  this 
disease,  pain  of  a  continued  kind,'  and  elsewhere  speaks  of  his 
inclining  to  the  diagnosis  of  cancer  in  a  case  under  his  observa- 
tion, in  consequence  of  the  patient's  suffering  under  '  a  violent 
attack  of  pain  in  the  side,  the  pulse  remaining  natural.' 

In  the  case  which  fell  under  our  notice,  there  were  pain  in  the 
side,  intense  dyspnoea,  and  slight  haemoptysis.  There  are  some 
other  symptoms  which  frequently  exist  besides  the  symptoms  just 
described;  they  are  stated  as  follows  by  Dr.  Walshe :  1.  En- 
largement and  extreme  congestion  of  the  jugular,  axillary,  mam- 
mary and  superior  epigastric  veins;  2.  A  notable  difference  in 
point  of  fulness  between  the  two  radial  pulses;  3.  (Edema  of 
the  affected  side,  corresponding  arm  and  side  of  the  face ;  4.  Ful- 
ness of  the  neck ;  5.  Prominence  of  the  eyeballs,  which,  com- 
bined with  the  condition  of  the  neck  and  face,  gives  the  patient 
the  appearance  to  a  certain  extent  of  a  strangled  person  ;  6.  Dys- 
phagia;  7.  The  existence  of  tumours  in  other  parts  of  the  body. 
All  these  appearances  (except  the  last)  clearly  depend  upon 
venous  obstruction,  and  will  be  present  or  absent  according  as 
such  obstruction  does  or  does  not  exist :  in  Dr.  Taylor's  case 
they  were  absent.  The  growth  of  tumours  in  other  parts  of  the 
body  has  been  of  great  service  in  diagnosis  in  many  cases.  '  One 
of  the  most  interesting  circumstances  in  this  case, 'says  Dr.  Stokes, 
in  commenting  on  a  narrative  by  Heyfelder,  '  was  the  growth  of 
the  external  tumour  during  the  last  period  of  the  patient's  ill- 
ness ;'  a  similar  phenomenon  was  observed  in  the  case  published 
by  Dr.  Graves,  in  which,  towards  the  close  of  the  disease,  three 
tumours  appeared,  and  increased  with  great  rapidity. 

These  conditions  are  constantly  present  in  greater  or  less  num- 
ber, and  when  they  are  so  associated  with  the  physical  signs,  they 
leave  no  doubt  of  the  existence  of  a  tumour. 

The  physical  signs  of  this  disease  are  tolerably  distinctive,  the 
affection  being  now  generally  sucessfully  diagnosticated.  In  ex- 
amining this  part  of  the  subject,  we  shall  take  Dr.  Walshe's 
recent  work  as  our  guide. 
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There  is  an  important  distinction  to  be  established  between 
different  cases  of  cancer,  derived  from  the  condition  of  the  walls 
of  the  chest.  This  distinction  was  first  seized  by  Dr.  Stokes,  and 
depends  upon  the  existence  or  absence  of  dilatation  of  the  affected 
side,  while  this  in  its  turn  furnishes  some  clue  to  the  form  in 
which  the  cancerous  matter  is  deposited.  Dilatation,  in  truth, 
never  occurs  when  the  cancerous  substance  is  infiltrated  through 
the  pulmonary  tissue  :  but  may  be  absent  or  present  in  cases  of 
the  tuberous  form  according  as  the  masses  accumulated  are  of 
limited  or  of  considerable  bulk.  We  have  thus  one  class  of  cases 
of  '  infiltrated  cancer  of  the  lung,  alone  or  combined  with  tuber- 
ous cancer,  but  not  to  such  extent  as  to  cause  dilatation  of  the 
side ;'  and  a  second  of  cases  of  '  tuberous  cancer  of  the  lung  or 
pleura,  with  dilatation  of  the  side.'  Of  the  first  class  Dr.  Walshe 
enumerates  the  signs  as  follows  : — 

Inspection. — Retraction  of  the  affected  side ;  diminished  motions  of  expansion  and 
of  elevation;  diminished  costal  motions;  intercostal  spaces  deeper  than 
natural. 

Application  of  the  hand. — Vocal  and  tussive  vibration  diminished  in  intensity. 

Mensuration. — Semicircular  measurement  diminished;  deficient  increase  of  width 
during  inspiration. 

Percussion. — Sound  intensely  dull,  and  of  short  duration;  resistance  of  walls 
marked;  special  character  of  sound  tubular  in  some  cases  about  the  edges 
of  the  infra-clavicular  and  also  the  mammary  regions;  the  limits  of  the 
dull  sound  natural  beyond  the  middle  line  in  some  cases. 

So  far  the  signs  apply  to  infiltrated  cancer  previous  to,  or  after 
the  occurrence  of  softening  ;  the  remaining  signs  differ  according 
as  this  change  has  or  has  not  set  in. 

Before  softening  of  the  Cancerous  Matter. 

Auscultation. — Respiration  of  diffused  blowing  type  strongly  marked,  or  with 
progress  of  disease  (which  leads  to  obstruction  or  obliteration  of  the  bron- 
chi) weak  or  almost  suppressed,  retaining  as  long  as  it  exists  its  blowing 
or  bronchial  character;  respiration  exaggerated  on  the  healthy  side;  bron- 
chophony;  bronchial  cough;  heart's  sounds  transmitted  with  increased 
intensity. 

After  softening  of  the  Cancerous  Matter. 

Percussion. — Sound  may  become  somewhat  clearer,  and  the  resistance  of  the 
walls  diminish. 

Auscultation. — Cavernous  respiration ;  mucous,  cavernulous,  or  cavernous  rhon- 
chus. 

Situation  of  surrounding  parts. — Mediastinum,  more  rarely  the  heart,  detruded  to 
the  opposite  side ,  corresponding  division  of  the  diaphragm,  with  its  sub- 
jacent viscera,  may  be  depressed. 

We  have  next  to  consider  the  signs  of  '  tuberous  cancer  of 
the  lung  or  pleura  with  dilatation  of  the  side.' 

Inspection. — Affected  side  expanded,  or  affected  with  bulging  inferiorly ;  inter- 
costal spaces  widened,  flat  or  even  convex;  motions,  both  general  and 
costal,  abolished  completely ;  fluctuation  never  visible  in  intercostal  spaces. 
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Application  of  the  hand. — Surface  unnaturally  smooth  and  even;  vocal  and  tus- 
sive vibration  abolished;  neither  simple  fluctuation  nor  peripheric  fluc- 
tuation to  be  detected;  pulsatile  vibration  sometimes  present. 

Mensuration. — Increase  of  semicircular  measurement  of  the  side;  width  of  side 
unaltered  by  respiration;  antero-posterior  diameter  increased;  vertical 
measurement  increased;  distance  between  the  nipple  and  median  line 
greater  than  on  the  opposite  side. 

Percussion. — Sound  completely,  and  most  extensively  dull,  and  of  short  duration; 
resistance  of  walls  extreme ;  limits  of  the  dull  sound  not  altered  by  changing 
the  position  of  the  patient. 

Auscultation. — Respiration  of  the  diffused  or  tubular  blowing  type,  intensely 
developed  in  some  cases;  rhonchi  either  absent  or  those  of  coexisting 
bronchitis  ;  bronchophony,  sometimes  so  intense  as  to  amount  almost  to 
pectoriloquy ;  bronchial  cough;  heart's  sounds  transmitted  with  unnatural 
intensity,  double  additional  pulsation  with  blowing  murmurs  sometimes 
heard  also ;  exaggerated  respiration  on  the  healthy  side. 

Situation  of  surrounding  parts. — Heart  and  mediastinum  detruded  to  the  opposite 
side ;  corresponding  division  of  the  diaphragm,  depressed  with  its  sub- 
jacent viscera,  sometimes  to  a  very  great  amount. 

DIAGNOSIS. — Infiltrated  cancer  of  the  lung,  without  tumour  to 
such  extent  as  to  dilate  the  side,  can  only  by  possibility  be  con- 
founded with  the  pneumonic  or  tuberculous  consolidation  and 
pleuritic  effusion.  From  these  maladies  it  distinctly  differs  in  the 
following  particulars : — 

1.  From  pneumonic  consolidation  it  would  be  distinguished  by 
— a.  The  retraction  of  the  side  (a  phenomenon  never  encountered 
in  a  state  of  hepatization,  so  complete  as  to  give  rise  to  the  exten- 
sive dulness  and  blowing  respiration  met  with  in  cancerous  infil- 
tration) ;  b.  The  total  absence  of  crepitant  rhonchus  before  soft- 
ening, and  the  large  mucous  rhonchus  present  after  softening, — 
a  rhonchus  not  to  be  confounded  with  that  attributed  by  some 
observers  to  the  suppurative  stage  of  pneumonia,     c.  The  exten- 
sion of  the  dull  sound  under  percussion  beyond  the  median  line ; 
d.  The  absence  in  many  cases  of  fever  :  e.  The  absence  of  the 
characteristic  rusty  sputa  of  pneumonia. 

2.  From  tuberculous  consolidation  by — a.  The  signs  of  exten- 
sive consolidation  being  unattended  with  rhonchus  of  any  kind  ; 
6.  The  absence  of  disease  of  the  other  lung  frequently  observed 
in  cancer,  seldom  or  never  in  phthisis,  where  one  organ  is  very 
extensively  affected  (Taylor).     After  softening  of  cancerous  mat- 
ter, the  diagnosis  (provided  the  case  had  not  been  seen  before 
that  occurrence)  must  rest  upon  the  signs  of  obstructive  pressure 
coexisting  with  those  of  consolidation  and  softening. 

3.  From  pleuritic  effusion  by — a.  The  absence  of  signs  of  ex- 
pansion, and  the  depressed   state  of  the  intercostal  spaces :  in 
pleuritic  effusion  of  sufficient  abundance  to  cause  the  intense  and 
extensive  dulness  of  cancer,  the  chest  would  be  more  or  less 
dilated,  and  the  intercostal  spaces  rendered  prominent;  b.  The 
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intensity  of  the  blowing  respiration,  and  the  great  extent  of  sur- 
face over  which  it  is  heard. 

The  class  of  cases  of  tuberous  cancer  with  dilatation  of  the 
side  can  manifestly  be  confounded  only  with  those  of  very  extensive 
pleuritic  effusion.  Cancerous  accumulation  of  this  amount  will 
be  distinguished  by — a.  The  invariable  absence  of  simple  fluc- 
tuation in  the  pleura,  and  in  all  probability,  even  in  cases  of 
the  most  diffluent  encephaloid,  of  peripheric  fluctuation ;  b.  The 
intensely  marked  resistance  of  the  walls  under  percussion, — such 
as  to  render  it  actually  almost  painful  to  use  the  finger  as  a 
pleximeter ;  c.  The  intensity  of  the  blowing  respiration,  and  the 
great  extent  of  surface  in  which  it  is  audible  ;  d.  The  total 
absence  of  eegophony,  which  may  be  present  in  cases  of  even 
very  abundant  pleuritic  effusion ;  e.  The  intense  bronchophony 
commonly  discovered  ;  f.  The  unnatural  distinctness  of  transmis- 
sion of  the  heart's  sounds  ;  g.  Occasionally  the  existence  of  pul- 
sation, palpable  and  audible,  in  the  cancerous  lung.  Add  to  these 
marks  of  distinction  the  evidences  of  pressure  on  the  oesophagus, 
vena  cava  superior,  &c.,  above  enumerated,  and  the  points  of 
difference  will  be  found  sufficient,  in  the  great  majority  of  cases, 
to  preclude  the  apprehension  of  error. 

In  some  cases  the  amount  of  dilatation  of  the  side  is  so  great 
as  in  itself  to  make  its  dependence  on  fluid  accumulation  a  matter 
of  doubt ;  Dr.  Walshe  never  witnessed  such  enormous  enlarge- 
ment from  pleuritic  effusion  as  existed  in  the  instance  of  a  boy 
affected  with  encephaloid  cancer  of  the  right  pleura,  whom,  he 
saw  under  the  care  of  Dr.  Louis  in  the  winter  of  1834. 

TREATMENT. — With  regard  to  the  treatment  of  this  affection, 
authors  have  laudably  abstained  from  making  any  suggestions.] 

B.   MELAXOSIS  OF  THE  LUNG. 

We  have  met  with  several  cases  of  melanosis,  or  black  tuber- 
cle, affecting  the  lung,  both  exclusively,  and  with  the  same  pro- 
duction in  other  parts  of  the  system.  We  have  seen  it  combined 
with  encephaloid  disease.  The  black  matter  may  occur  infiltrated 
in  a  natural  structure,  or  in  distinct  tumours  or  deposits  of  an 
irregular  cellular  organization.  We  are  much  inclined  to  adopt 
the  opinion  of  Andral,  that  the  black  matter  is  nothing  but  a 
modification  of  the  colouring  matter  of  the  blood,  in  which  carbon 
is  in  excess,  or  even  in  a  free  state.  We  have  seen  the  deposits 
exhibit  in  different  parts  various  shades  of  colour,  from  the  dark 
cruor  red  of  haemorrhagic  engorgement  to  the  deep  jet  black  of 
perfect  melanosis.  The  intermediate  colours  were  of  a  bistre  or 
sepia  brown.  The  organized  texture  of  melanose  tubercles  and 
tumours  presents  considerable  variety,  sometimes  approaching  to 
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the  most  perfect  products  of  acute  inflammation,  being  soft  and 
cellular  or  membranous ;  and  sometimes  having  almost  the  totally 
unorganized  structure  of  scrofulous  tubercle.  Probably  it  is  only 
this  latter  form  that  undergoes  the  changes  of  softening  and  ulcera- 
tion  ascribed  to  melanosis  by  Laennec  ;  and  under  these  circum- 
stances, such  changes  are  to  be  referred  to  the  same  causes  as 
those  which  operate  in  the  kindred  changes  of  tubercle.  The 
presence  and  modification  of  the  colouring  matter  of  the  blood 
seem,  therefore,  to  be  the  essential  pathological  conditions  of  this 
disease,  as  an  altered  or  deficient  vitality  of  the  fibrinous  matter 
is  of  tuberculous  affection.  [The  researches  of  M.  Breschet  con- 
firm satisfactorily  the  opinion  that  melanosis  in  the  lungs  is  due  to 
a  peculiar  modification  of  the  blood.] 

It  is  necessary  to  avoid  confounding  with  melanosis  the  accu- 
mulations of  the  black  pulmonary  matter,  which  take  place  to  a 
great  extent  in  the  lungs  of  old  people,  especially  among  the 
inhabitants  of  large  towns.  These  are  probably,  as  Dr.  Pearson 
supposed,  derived  from  the  soot  inhaled  with  the  air ;  which,  we 
presume,  finds  access  to  the  texture  of  the  lungs  chiefly  through 
abrasions,  softening,  or  other  such  lesions  of  the  bronchial* mem- 
brane, which,  in  a  slight  degree,  often  result  from  a  common  cold 
or  cough.  Whether  from  this  source,  or,  as  others  have  supposed, 
from  an  altered  state  of  the  colouring  matter  of  the  blood  itself, 
we  think  it  is  plain  enough,  that  when  once  deposited  in  any  cor- 
ners out  of  the  immediate  sweep  of  the  circulation,  such  as  in  the 
angles  of  the  lobules,  near  old  lesions,  around  large  vessels,  and 
in  the  bronchial  glands,  there  it  must  lie,  accumulating  until  death, 
or  until  it  is  carried  ofT  by  the  destruction  of  the  tissue  by  some 
pulmonary  disease.  For  it  consists  entirely  of  carbon ;  and  this 
being  totally  insoluble  in  any  animal  fluid,  is  insusceptible  of 
absorption,  which  scarcely  acts  on  insoluble  solid  matter.  For 
the  same  reason  the  carbonaceous  matter  of  tattooed  skins,  and 
the  insoluble  oxide  or  chloride  of  silver  in  persons  coloured  blue 
from  the  too  long  internal  use  of  nitrate  of  silver,  are  permanent, 
and  can  only  be  removed  with  the  skin  itself.  It  does  not  appear 
that  this  carbonaceous  deposit  in  general  interferes  materially  with 
the  function  of  the  lungs ;  but  there  are  some  curious  cases  on 
record,  in  which  it  has  taken  place  so  rapidly  and  extensively  as 
to  cause  chronic  inflammation  and  consolidation  of  a  perfectly 
black  colour,  which  tend  to  ulceration  and  the  formation  of  cavi- 
ties, as  in  other  cases  of  chronic  consolidations.  Such  cases  are 
described  by  Drs.  Gregory,  W.  Thomson,  and  others,  as  occur- 
ring particularly  in  coal  mines,  and  in  persons  labouring  under 
bronchial  disease  whilst  continually  employed  by  the  light  of  smoky 
lamps. 

SYMPTOMS. — The  general  symptoms  of  melanotic  consolidation 
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of  the  lungs  are  those  of  obstructed  breathing  or  circulation,  dys- 
pnoea, lividity,  and  dropsy ;  more  commonly  than  those  of  con- 
sumption and  emaciation,  which  belong  rather  to  tuberculous  dis- 
ease. This  is  explained  by  their  more  rapid  development,  and 
their  not  so  readily  leading  to  softening  and  ulcerative  destruction 
of  the  organ.  When  this  process  does  occur,  the  expectorated 
matter  may  afford  means  of  distinction.  We  have  seen,  in  the 
case  of  encephaloid  disease,  streaky  red  and  white  purilaginous 
liquid  sputa,  and  in  melanosis,  a  considerable  quantity  of  black 
matter,  mixed  with  a  muco-purulent  compound.  But  such  cases 
are  not  common,  and  the  expectoration  is  more  usually  that  of  the 
bronchitis  or  pneumonia  that  may  accompany  the  disease. 

[TREATMENT. — In  the  actual  state  of  science  there  is  no  treat- 
ment which  can  be  opposed  to  these  organic  changes.] 


SECTION  IX. 

ATROPHY  OF  THE  LUNG. 

WE  have  already  adverted  to  atrophy  of  the  lung  as  a  concomi- 
tant of  flaccid  dilatation  of  the  air-cells.  But  the  same  condition 
not  unfrequently  presents  itself  where  there  is  no  distinct  evidence 
of  enlargement  of  the  cells ;  as  in  the  lungs  of  aged  persons,  and 
of  those  who  have  died  after  a  prolonged  and  emaciating  illness. 
In  such  cases,  the  textures  of  the  whole  lungs  are  found  much 
thinner,  softer,  and  paler  than  usual,  and  when  collapsed,  they 
are  shrunk  into  a  very  small  compass.  The  cavity  of  the  chest 
seems  to  be  also  diminished  by  the  diaphragm  occupying  a  higher 
position  than  usual.  There  are  other  cases  in  which  partial 
atrophy  of  the  lung  can  be  traced  in  connection  with  tubercle, 
obliteration  of  the  bronchial  tubes,  and  as  a  sequel  of  pleuro- 
pneumonia  ;  but,  in  these  cases,  there  is  generally  also  dilatation 
of  either  the  neighbouring  tubes  or  cells.  It  is  very  reasonable 
to  suppose  with  Andral  and  Stokes  that,  when  from  a  permanent 
obstruction,  a  part  of  the  lungs  does  not  receive  its  supply  of  air 
and  blood  like  other  parts  whose  functions  are  not  exercised,  it 
loses  its  substance  ;  and  it  is  still  more  interesting  to  conceive  that 
the  same  result  may  affect  more  generally  the  lungs  of  those 
whose  sphere  of  respiration  is  contracted  by  their  being  bed-rid- 
den, or  otherwise  long  limited  in  the  exercise  of  the  function. — 
Such  individuals,  should  they  recover  the  power  of  being  active, 
are  short-breathed  without  any  other  disease  ;  and  although  weak- 
ness of  the  heart  and  muscles  of  respiration  may  partly  cause  this, 
we  must  suppose  that  the  wasting  of  the  lung  through  disuse  is 
also  concerned  in  it. 
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SECTION  X. 

HYPERTROPHY  OF  THE  LUNG 

Has  been  already  noticed  in  connection  with  chronic  pneumonia 
and  emphysema.  But  we  also  meet  with  the  lungs  in  a  denser, 
heavier  state  in  some  other  diseases,  particularly  those  of  the 
heart.  This  has  been  described  by  Dr.  Clendinning,  and,  from 
much  observation,  we  can  bear  testimony  to  the  fact  that,  after 
the  long  continuance  of  organic  disease  of  the  heart,  the  substance 
of  the  lungs,  even  when  not  congested,  is  much  more  dense  and 
heavy  than  usual,  although  the  vesicular  texture  is  everywhere 
filled  with  air.  The  lesion  of  the  heart  with  which  this  state  of 
the  lung  is  most  commonly  associated,  is  hypertrophy  of  the  right 
ventricle,  with  difficult  transmission  of  blood  through  the  heart ; 
and  we  can  readily  conceive  how  the  increased  impulsion  of  blood 
produced  by  the  one,  and  the  long  existing  congestion  resulting 
from  the  other  cardiac  lesion,  may  occasion  an  increased  growth 
of  the  solid  textures  of  the  lung.  The  indifferent  sound  on  per- 
cussion which  the  chest  often  yields  in  such  cases,  may  result 
from  this  change  ;  and  the  permanent  shortness  of  breath  is,  per- 
haps, also  in  part  due  to  the  same  cause. 

The  treatment  belongs  to  the  subject  of  hypertrophy  of  the 
heart,  and  the  lesions  which  it  induces. 
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CHAPTER  VI. 

DISEASES  OF  THE  PLEURA. 

SECTION  I. 

PLEURISY. 


PLEURISY,  pleuritis,  ftfovpitis  (Hippocrates),  are  names  applied 
to  inflammation  of  the  pleura,  the  serous  membrane  covering  the 
lungs  and  lining  the  thoracic  cavity.  The  leading  characters  of 
this  disease  are,  sharp  pain  of  the  side,  dry  cough,  dyspnoea,  fever, 
diminished  resonance  of  the  side,  with  sgophony  followed  by  en- 
largement of  the  affected  side  and  abolition  of  all  sound  of  respi- 
ration and  voice.  But  there  is  so  great  an  uncertainty  in  the 
general  symptoms,  and  variety  in  the  physical  signs,  that  a  satis- 
factory knowledge  of  the  disease  can  be  obtained  only  through  a 
study  of  its  pathology  :  a  short  account  of  this  will  therefore  sim- 
plify the  history  of  the  disease,  and  render  more  intelligible  and 
available  the  description  of  its  symptoms  and  signs. 

A.   ACUTE    PLEURISY. 

PATHOLOGICAL  HISTORY.  —  The  first  known  stage  of  inflamma- 
tion of  a  serous  membrane  is  an  enlargement  of  the  vessels  in  the 
subserous  cellular  texture  :  it  is  these  chiefly  that  form  the  striated 
patches  or  points  of  redness  that  are  seen  after  death  in  the  ear- 
liest stage  of  pleurisy,  and  their  distension  can  be  felt  through  the 
serous  membrane,  which  seems  slightly  uneven  on  passing  the 
finger  over  it.  Perhaps  at  this  period  there  is  a  diminution  of  the 
serous  exhalation  at  the  inflamed  spot,  as  we  know  such  to  be  the 
first  effect  of  inflammation  of  mucous  membranes,  and  probably 
increases  the  friction  between  the  surfaces.  Soon,  however,  the 
flow  of  serum  is  increased,  and  with  it,  if  the  inflammation  con- 
tinues, an  albuminous  matter  (coagulable  lymph)  is  exuded.  This 
exemplifies  the  most  simple  form  of  inflammation.  The  vessels 
have  no  compound  structure  or  secretion  to  complicate  or  modify 
their  action  ;  and  we  find  their  increased  development  attended 
by  an  exaggeration  of  those  secreting  functions  which  they  fulfil 
in  health.  These  functions  are  twofold,  viz.,  that  of  liquid  exha- 
lation and  that  of  solid  nutrition  :  the  fluid  exhaled  is  serum  ;  the 
material  of  nutrition  is  the  albuminous  or  fibrinous  part  of  the 
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blood.  In  their  natural  proportion,  these  functions  preserve  the 
membrane  in  a  healthy  state,  one  merely  lubricating  its  surface 
with  a  slightly  albuminous  fluid,  the  other  nourishing  and  sustain- 
ing the  solid  matter  of  the  membrane.  But  when  these  functions 
are  increased  in  activity  by  acute  inflammation,  there  is  an  over- 
flow of  their  products,  the  liquid  effusion  is  more  or  less  rapid 
•and  copious,  and  the  excess  of  the  nutritive  secretion  now  appears 
on  the  exterior  of  the  membrane  in  various  forms,  and,  either  by 
itself  or  mingled  with  the  liquid  effusion,  constitutes  all  the  differ- 
ent products  which  are  recognized  as  the  results  of  inflammatory 
action.  In  its  smallest  proportion,  it  is  held  in  solution  by  the 
effused  fluid,  which,  on  being  drawn  from  the  body,  or  after  death, 
gelatinizes  from  this  fibrinous  matter  which  it  contains :  where 
very  abundant,  it  forms  films  or  layers  of  lymph  on  the  surface  of 
the  membrane  ;  and  this  lymph  is  generally  more  abundant  and 
disposed  to  speedy  organization,  when  the  inflammatory  orgasm  is 
strong,  and  the  blood  rich  in  nutrient  matter. 

Following  still  the  pathological  history  of  pleurisy,  we  find  in 
the  lymph  the  product  of  adhesions ;  but  whether  or  not  these 
adhesions  take  place,  depends  on  the  quantity  of  liquid  effusion 
between  the  pleura.  This  effusion,  to  a  certain  degree,  gravitates 
to  the  lowest  part  of  the  chest,  and  in  .those  parts  tends  to  keep 
the  membranes  separate,  [gravitating  effusion ;]  and  if  the  upper 
parts  of  the  pleura  be  inflamed,  they  adhere  the  more  readily, 
unless  the  liquid  effusion  be  very  abundant.  But  if  the  pleura 
be  inflamed  only  in  their  lower  portions,  a  moderate  quantity  of 
liquid  is  sufficient  to  keep  them  separate,  [laminar  effusion] ;  and 
if  the  lymph  then  become  organized,  it  forms  not  an  adhesion  but 
a  false  membrane  coating  the  lung,  which  may  have  further  effects 
in  modifying  the  remains  or  the  products  of  the  previous  inflam- 
mation. 

[The  character  of  the  effused  fluid  varies  greatly.  It  generally 
consists  of  turbid  serum,  with  fibro-albummous  flakes.  After 
some  time  it  becomes  clearer,  and  contains  false  membranes, 
which  seem  to  result,  in  part  at  least,  from  the  coagulation  of  the 
solid  materials  of  the  effusion.  It  sometimes,  though  rarely,  re- 
sembles the  thickened  white  of  an  egg ;  and  occasionally  has  the 
same  appearance  as  the  caseous  pus  of  a  congestive  abscess ';  at 
other  times  it  has  the  opaque,  creamy,  greenish-yellow  aspect  of 
the  pus  of  a  common  abscess,  from  which  it  does  not  in  reality 
differ,  genuine  pus-globules  being  found,  when  it  is  examined, 
under  the  microscope.  It  is  sometimes  colored  red;  and  Andral  has 
seen  masses  of  coagulated  blood  in  it.  In  general  it  is  not  foetid, 
nor  does  it  become  so,  unless  a  communication  is  established  with 
the  lung. 

The  quantity  of  the  fluid  may  vary  from  an  ounce  to  several 
quarts.  In  some  extreme  cases  the  cavity  of  the  pleura  is  so  much 
distended  that  the  heart,  mediastinum,  liver  and  diaphragm  are 
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pushed  aside,  the  lung  very  much  compressed,  the  ribs  widely 
separated,  the  intercostal  spaces  projecting,  and  the  thorax  dilated, 
as  in  a  forced  inspiration.  In  such  cases  there  is  considerable 
prominence  of  the  supra-clavicular  region.  Sometimes  the  liquid 
occupies  the  entire  pleural  cavity,  or  a  large  portion  of  it ;  at  other 
times  it  is  neatly  circumscribed  as  if  it  were  an  encysted  abscess. 
Intimate  adhesion  may  exist  between  the  two  lamina?  of  the  pleura 
at  one  point,  whilst  at  another  they  may  be  covered  with  rugous 
projections,  which  produce  friction-sounds,  and  other  portions 
again  may  be  widely  separated  by  the  effused  fluid. 

The  false  membranes  offer  every  variety  of  form  and  character. 
At  an  early  period  of  their  formation,  they  resemble  very  closely 
the  various  stages  of  coagulating  blood.  Some  are  quite  soft, 
transparent,  and  gelatiniform ;  others  are  solid,  tenacious,  and  are 
torn  with  difficulty  ;  whilst  others  again  are  opaque,  and  of  white, 
yellow,  or  green  aspect,  and  have  a  fibrinous  character.  These 
adhesions  are  sometimes  quite  thin,  have  a  polished  surface,  and 
are  of  considerable  extent,  and  permit  the  two  serous  lamina?  to 
slide  on  one  another  to  some  extent;  others  are  thick,  rugous  and 
short,  and  bind  the  lung  closely  down  to  the  thoracic  parietes. 
They  sometimes  form  fibrinous  bands  or  columns,  in  which  the 
effused  fluid  is  contained.  They  sometimes  acquire  great  solidi- 
ty, which  commonly  happens,  according  to  Laennec,  in  pleuritis 
accompanied  with  hemorrhage  (hasmathorax,  pleurorrhagia,)  in 
which  case  they  form  an  almost  solid  envelope,  constituted  by 
three  concentric  layers,  more  or  less  fibro-cartilaginous  in  appear- 
ance. In  these  rare  cases  the  adhesions  are  semi-transparent,  and 
of  a  bluish  tinge. 

Ulceration  of  the  costal  pleura  at  the  level  of  the  liquid,  consecu- 
tive to  the  effusion,  sometimes  happens,  accompanied  by,  in  some 
rare  cases,  perforation  of  the  lung.  In  these  cases  an  abundant  ex- 
pectoration of  the  liquid  contained  in  the  pleural  cavity  may  take 
place.  It  may  be  asked  whether  the  perforation  occurred  previ- 
ously to  the  pleurisy,  and  whether  the  latter  was  not  a  consequence 
of  the  former.  This  supposition  is  hardly  tenable  when  we  re- 
member that  none  of  the  organic  lesions  which  give  rise  to  per- 
foration exist,  and  that  the  ulceration  of  the  pleura  is  situated  as 
well  on  the  costal  pleura,  as  on  the  organ  itself.  It  may  yet  be 
asked  whether  this  ulceration  is  caused  by  the  violence  of  the  in- 
flammation, or  by  the  presence  of  the  fluid  acting  as  an  irritant. 
The  answer  is  difficult ;  but  the  seat  of  the  lesion  being  constantly 
at  the  level  of  the  liquid,  would  seem  to  prove  that  the  second 
suggestion  is  the  correct  one. 

The  condition  of  the  lung  varies  with  the  nature  and  extent  of 
the  effusion.  When  this  is  considerable,  the  lung  is  pushed  up- 
wards and  backwards,  and  will  be  found  very  much  compressed, 
lying  along  the  vertebral  column.  In  some  cases  its  tissue  is 
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flaccid,  dense,  non-crepitant,  of  a  coriaceous  feel,  smooth  on  being 
cut,  has  a  non-granular  fracture,  and  is  impenetrable  to  the  finger — 
in  a  word — carnefied.  In  others  it  is,  on  being  cut  into,  fleshy, 
hard,  penetrable  to  the  finger,  and  on  being  pressed,  gives  issue  to  a 
small  quantity  of  blood.  In  the  first  case  pressure  has  been  exer- 
cised on  the  organ  whilst  it  was  uninflamed,  and  permeable  to  air; 
in  the  other,  it  is  most  probable  that  the  effusion  was  consecutive 
to,  or  concomitant  with  the  inflammation.] 

Before  we  consider  these  various  results  of  the  modifying  influ- 
ences of  time,  of  the  degree  and  kind  of  inflammation,  and  of  pre- 
vious disease,  on  the  pathological  history  of  pleuritic  cases,  we 
shall  take  a  view  of  the  symptoms  and  signs  of  acute  pleurisy. 

SYMPTOMS. — These  have  been  long  considered  as  well  marked 
by  the  sharp  cutting  pain  in  the  side,  restraining  every  common 
inspiration,  and  often  making  the  act  of  coughing  or  deep  breath- 
ing almost  intolerable  ;  the  short  breath  which  consequently  results, 
the  short  dry  cough,  the  general  inflammatory  fever,  which,  with 
its  antecedent  rigour,  sometimes  precedes  the  pain,  but  more  com- 
monly is  developed  with  or  after  it,  with  hard  quick  pulse,  heat  of 
skin,  flushed  cheeks,  and  scanty,  high-coloured  urine. 

But  it  is  now  well  known  that  there  may  exist  extensive  pleu- 
risy and  its  consequences  without  this  array  of  symptoms  ;  nothing 
is  more  variable  than  the  degree  and  combination  in  which  they 
may  occur.  Pain  of  some  kind  is  most  frequently  present ;  it  is 
generally  acute,  circumscribed,  and  referred  to  below  the  breast 
or  lower  margin  of  the  pectoral  muscle ;  but  sometimes  it  is  lower 
down  or  shooting,  or  more  diffused  and  less  severe,  and  not  seldom 
there  is  very  little  or  no  pain  at  all,  but  rather  some  soreness  or 
tenderness  on  pressure  between  the  lower  ribs  of  the  affected 
side.  When  the  pleura  covering  the  diaphragm  is  inflamed,  the 
pain  is  generally  acute,  referred  to  the  margin  of  the  ribs,  and 
causes  an  unusual  degree  of  distress  and  dyspnoea.  This  form 
of  pleurisy  is  by  no  means  commonly  accompanied,  as  formerly 
supposed,  by  the  risus  sardonicus  or  delirium.  The  acute  pain 
seldom  lasts  more  than  the  first  day  or  two,  after  which  it  may 
abate  or  entirely  cease,  although  the  inflammation  continues,  and 
the  dyspnosa  may  increase  with  the  accumulating  effusion.  [The 
invasion  of  pleurisy  does  not  differ  from  that  of  other  acute  febrile 
maladies.  In  many  cases  there  are  one  or  more  chills,  preceded 
by  feelings  of  malaise,  anorexia,  a  great  susceptibility  to  cold,  with 
some  debility.  Sometimes  its  debut  is  sudden,  and  the  disorder 
is  severe  from  the  commencement.  According  to  Dr.  Chomel, 
occasionally  a  remarkable  degree  of  health  and  well-being  is 
enjoyed  just  before  the  appearance  of  the  disease.  Louis  has 
recorded  several  cases  where  violent  pain  in  the  side  occurs,  with- 
out careful  physical  exploration  detecting  any  signs  of  pleurisy, 
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and  the  physician  is  tempted  to  regard  it  as  a  pleurodynia,  until 
its  real  nature  is  developed.  Soon  after  the  initial  chill,  the  pain 
in  the  side  appears.  This  symptom  is  very  rarely  wanting ;  in 
forty-six  cases  collected  by  Valleix  it  was  present  in  forty.  Its 
seat  is  generally  immediately  below  the  nipple.  Thus,  in  thirty- 
four  instances  in  which  its  site  was  accurately  noted,  it  was  limited 
to  one  or  other  breast  or  to  both,  in  twenty-seven ;  once  it  was  felt 
in  the  inferior  and  posterior  part  of  both  sides  of  the  chest ;  and 
once  it  occupied  the  whole  of  one  side  of  the  chest.  The  right 
side  is  a  little  more  frequently  its  seat  than  the  left.  In  twenty-five 
cases,  fifteen  times  the  pain  was  in  the  right  side,  and  ten  times  on 
the  left.  The  pain  is  generally  acute,  pungent,  cutting  or  darting. 
It  is  augmented  by  the  motions  of  the  chest,  by  firm  pressure  per- 
cussion, cough  and  a  strong  inspiration.  When  the  patient  debi- 
litated, or  feeble,  or  when  the  pleurisy  is  consecutive  to  some  ady- 
namic  disorder,  the  pain  is  generally  absent.  In  young  children  it 
is  frequently  inappreciable.  It  declines  as  the  physical  signs  are 
developed,  and  generally  disappears  from  the  third  to  the  sixth 
day.  In  some  rare  instances  it  continues  for  ten  days  or  two 
weeks,  in  which  case  its  intensity  is  much  diminished.]  The 
same  remark  is  in  some  degree  applicable  to  the  fever,  which  is 
greatly  diminished  in  four  or  five  days,  assuming  then  a  less 
inflammatory  type.  Sometimes  it  is  very  moderate,  or  of  a  re- 
mittent character ;  and  this  often  happens  when  the  effusion  is 
most  abundant.  The  degree  of  dyspnoea  also  varies  much,  being 
chiefly  determined,  first  by  the  amount  of  pain,  nervous  sensibility, 
or  catarrhal  complication,  and  afterwards  by  the  rapidity  rather 
than  the  mere  quantity  of  the  effusion.  [Generally  the  inspira- 
tions are  short  and  interrupted,  as  if  suddenly  arrested.]  The 
cough  is  a  very  uncertain  symptom,  being  in  some  instances  most 
distressing,  in  others  altogether  absent.  [Cough  is  but  rarely 
absent  from  the  commencement,  although  but  indirectly  connected 
with  the  affection  of  the  pleura.  It  is  not  usually  frequent,  but 
occasionally  it  becomes  very  troublesome.  It  is  generally  small, 
dry  and  convulsive.  Expectoration  is  very  often  absent.  In  thirty- 
three  cases  where  attention  was  paid  to  this  symptom,  it  was 
wanting  in  twenty.  When  it  is  present,  it  is  mucous,  catarrhal, 
and  rarely  bloody. 

The  decumbiture  in  pleurisy  has  been  particularly  studied.  It 
having  been  observed  that  in  some  instances  patients  lie  on  the 
affected  side,  this  preference  was  explained  by  the  increase  in  the 
difficulty  of  respiration  from  the  pressure  of  the  side  by  the  bed, 
and  consequently,  the  prevention  of  the  free  dilatation  of  the  ribs 
of  the  sound  side.  The  fact  is  that  pleuritic  patients  lie  as  much 
on  one  as  the  other,  and  in  about  one-half  of  the  cases,  they  lie 
on  the  back,  it  being  as  painful  to  them  to  lie  on  one  side  as  the 
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other.  In  some  cases  where  both  sides  of  the  chest  are  affected, 
or  where  the  effusion  has  been  very  rapid,  patients  prefer  sitting 
up,  or  being  propped  up  in  bed.  In  some  instances,  patients  who 
have  lain  on  one  side  in  the  commencement  of  the  disease,  sud- 
denly change  their  position  and  lie  on  the  back ;  others,  after 
remaining  in  this  posture,  take  a  semi-recumbent  one,  on  account 
of  the  dyspnoea  resulting  from  the  effusion.  Those  individuals 
who  were  unable  to  lie  on  the  affected  side  owing  to  the  pain, 
assume  this  position  from  preference  when  it  has  abated,  and  the 
effusion  is  abundant.  Thus  we  see  that  this  symptom  is  very  vari- 
able, and  that  any  great  value  should  not  be  attached  to  it. 

The  general  symptoms  accompanying  inflammation  of  the  pleura, 
fever,  heat  of  skin,  frequent  pulse,  cephalalgia,  are  very  variable, 
but  are  always  much  less  intense  than  in  pneumonia.  In  pleurisy 
the  severity  of  the  fever  is  in  proportion  to  the  violence  of  the  pain 
in  the  side,  and  the  rapidity  of  the  progress  of  the  disorder.]  In 
fact,  so  uncertain  are  all  the  general  symptoms,  that  there  are 
cases  of  what  is  called  latent  pleurisy,  in  which  there  may  be 
scarcely  a  suspicion  of  the  presence  of  disease  of  the  chest,  when 
pleuritic  inflammation  and  its  concomitant  copious  effusion  have 
existed  for  many  days  or  weeks.  This  is  especially  apt  to  occur 
in  the  course  of  fevers,  or  during  convalescence  from  them,  and 
in  persons  of  weak  or  injured  constitution  ;  but  it  is  occasionally 
met  with  in  the  healthy  and  robust.  [Dr.  Walshe  states  (Cyc.  of 
Prat.  Surgery,  Pt.  ix.,  p.  96,)  that  one  of  the  most  extensive  effu- 
sions he  ever  met  with,  (there  was  complete  dulness  above  the 
clavicle  with  extreme  displacement  of  the  heart,  &c.,)  he  dis- 
covered in  a  woman,  who  was  so  completely  free  from  thoracic 
suffering,  that  the  chest  had  not  been  examined.  Such  cases 
are  now  familiar  to  the  profession,  ancl  furnish  some  of  the  most 
valuable  illustrations  of  the  importance  ot  physical  exploration.] 

The  above-described  symptoms  may  present  themselves  without 
pleurisy.  Sharp  pains  of  a  nervous  character  not  unfrequently 
closely  imitate  that  of  pleurisy,  especially  in  hysterical  females ; 
and  if  they  happen  to  be  attended  with  feverish  excitement,  the 
resemblance  is  more  complete.  In  fact,  the  greater  number  of 
symptoms  commonly  supposed  to  be  distinctive  of  pleurisy,  depend 
on  a  morbid  sensibility  of  the  pleura,  which  is  by  no  means  a 
necessary  accompaniment  of  its  inflammation ;  and  the  symptom 
of  oppressed  breathing,  proceeding  from  the  pressure  of  the  effu- 
sion, may  be  marked  only  when  this  effusion  has  accumulated 
very  rapidly,  or  when  the  other  lung  has  been  prevented  by  prior 
disease  from  supplementary  exertion. 

PHYSICAL  SIGNS. — On  the  other  hand,  the  physical  signs  in  the 
greater  number  of  cases  are  very  unequivocal,  and  although  they 
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by  no  means  mark  the  degree  or  the  intensity  of  the  inflammation, 
they  seldom  fail  to  announce  its  presence,  and  they  pretty  accu- 
rately measure  its  most  serious  concomitant,  the  liquid  effusion. 
We  shall  first  enumerate  these  signs  in  the  order  in  which  they 
commonly  occur,  and  afterwards  consider  the  nature  and  value 
of  each  : — 

1.  Diminished   motion  and  sound    of  respiration   from  pain  ; 

2.  Sound   of  friction  accompanying  the  motions  of  respiration  ; 

3.  Dulness  on  percussion  in  the  most  dependent  parts  of  the  chest 
from  the  effusion  ;  4.  Diminished  motion  and  sounds  of  respira- 
tion from  the  same  cause;  5.  ^Egophony;  6.  Cessation  of  vocal 
vibration  felt  by  the  hand  ;  7.  Cessation  of  segophony  and  all 
sound  of  the  voice  ;  8.  Enlargement  of  the  side  ;  9.  Displacement 
of  the  heart,  liver,  mediastinum  and  intercostal  spaces ;  10.  In- 
creased motions  and  sound  of  respiration  on  the  sound  side. 

1.  The  respiratory  movements  are  so  far  within  the  control  of 
the  will,  that  they  are  instinctively  restrained  in  parts  affected 
with  pain  ;  and  it  is  obvious  that  the  sound  of  respiration  will  be 
diminished  in  proportion.     This  has  been  noticed  by  M.  Andral 
as  an  early  sign  of  pleurisy;  but  it  is  evidently  a  very  equivocal 
one,  since  it  depends  on  the  presence  of  pain,  which  is  not  con- 
stant, and  which  may  exist  quite  independently  of  inflammation. 

2.  At  the  first  onset  of  pleurisy,  a  rubbing  or  creaking  sound 
accompanying  the  movements  of  the  chest  is  sometimes  heard. 
This  may  be  owing  to  a  slight  roughness  or  defective  lubrication 
of  the  pulmonary  and  costal  pleurae  at  certain  points,  and,  when 
combined  with  the  general  symptoms,  may  be  considered  a  pretty 
exact  sign  ;  but  it  is  very  transient,  and  is  seldom  heard.    It  may 
be  produced  also  by  interlobular  emphysema,  in  which   case  it 
lasts  much  longer.     We  are  disposed  to  think  that  this  sound  is 
rarely  produced  by  pleurisy,  unless  the  lung  be  at  the  same  time 
pressed  against  the  chest  by  a  tumour  or  by  effusion,  or  partially 
distended  by  emphysema,  or  tuberculous  or  other  deposits.     The 
friction  sound  is  commonly  heard  about  the  middle  parts  of  the 
chest;  it  generally  ceases  as  soon  as  the  sound  of  percussion 
becomes  more  extensively  dull ;  but  in  dry  pleurisy,  and  in  the 
cases  of  partial  pressure  before  mentioned,  it  may  continue  for  a 
long  time. 

[The  first  sign  detected  by  auscultation  is  a  slight,  superficial, 
grazing  sound,  which  is  sometimes  heard,  and  arises  from  the 
collision  of  the  dry  surfaces.  So  soon  as  plastic  exudation  occurs, 
the  grazing  sound  is  converted  into  one  of  rubbing  or  grating, 
coexistent  with  both  murmurs,  though  commonly  more  marked  in 
inspiration;  it  is  interrupted  and  jerking;  and  is  most  frequently 
heard  at  the  postero-inferior  angle  of  the  scapula.  In  some  cases, 
friction  phenomena  are  audible  in  pleurisy  after  deep  inspiration, 
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when  perfectly  imperceptible  during  ordinary  breathing.  The 
natural  inclination  of  patients  suffering  from  this  disease  to  restrain 
the  motions  of  the  chest  as  much  as  possible,  tends  to  deceive 
the  observer  as  to  the  non-existence  of  friction  sounds.  When 
pleural  friction  sounds  are  strongly  marked,  a  distinct  sensation, 
more  easily  imagined  than  described,  is  conveyed  to  the  hand, 
when  laid  over  the  seat  of  production.  A  slight  dulness  on  per- 
cussion may  be  detected  opposite  the  morbid  deposition,  if  this 
be  abundant. 

Whilst  pleurisy  is  a  very  common  disease,  friction  sounds  are 
far  from  frequent.  Dr.  Walshe  has  given  the  following  as  the  chief 
reasons  of  this  comparative  rarity  : — 

1.  Liquid  effusion  generally  occurs  with  great  rapidity  ;  the  time 
during  which  friction  signs  are  audible  has  therefore  frequently 
passed  by  when  patients  apply  for  medical  aid. 

2.  Friction  signs  may  exist,  but  escape  attention  from  their 
slight  degree  of  development ; — 

3.  Or  from  auscultation  not  being  practised  immediately  over 
their  seat  of  production  ; — 

4.  Or  from  too  long  a  period  being  allowed  to  elapse  between 
successive  examinations  of  the  chest. 

5.  In.  cases  of  absorption  of  pleuritic  effusion,  the  development 
of  redux  friction  sound  will  be  prevented  if  there  be  general  and 
regular  adhesion  between  the  two  pleural  surfaces ;  because  loco- 
motion of  the  lung  is  thus  prevented. 

3.  In  by  far  the  greater  number  of  cases  of  pleurisy,  there  is 
an  effusion  of  serum,  soon  after  the  commencement  of  the  inflam- 
mation ;  and  the  accumulation  of  this  liquid  in  the  chest  is  the 
cause  of  the  signs  by  which  pleurisy  ,can  be  best  distinguished. 
This  fluid  will  accumulate  first  in  the  lowest  parts  of  the  chest, 
floating  to  a  certain  degree  the  lung  upon  it.  Hence  these  parts 
will  sound  more  or  less  dull  on  percussion,  whilst  the  higher  parts 
retain  their  usual  resonance  :  change  of  posture,  by  changing  the 
place  of  the  liquid,  will  in  some  degree  alter  the  situation  of  these 
sounds.  As,  however,  the  external  vesicular  structure  yields 
more  readily  to  pressure  than  the  tubular  parts  within,  the  accu- 
mulating fluid  soon  mounts  up  in  the  form  of  a  thin  layer,  between 
the  lung  and  the  ribs,  to  a  considerable  height  in  the  chest.  This 
thin  layer  slightly  impairs  the  sound  on  percussion,  and  this  more 
distinctly  if  the  percussion  be  gentle  and  abrupt,  as  by  filliping 
on  a  finger  tightly  applied,  and  comparing  the  sound  with  that  of 
corresponding  parts  of  the  opposite  side.  This  sign,  as  well  as 
those  to  be  next  described,  is  liable  to  modifications  from  adhe- 
sions previously  existing  between  the  pulmonary  and  costal  pleurae: 
these  we  shall  notice  afterwards.  As  the  effusion  increases,  the 
dulness  becomes  more  complete  and  general,  the  infraclavian  and 
scapular  regions  being  generally  the  last  to  exhibit  it.  It  often 
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happens,  however,  that  when  even  these  are  dull,  there  is  some 
resonance  in  the  axilla,  transmitted  through  the  fluid  from  the 
opposite  lung.  Sometimes,  at  a  particular  stage  of  the  effusion, 
a  tracheal  or  tubular  sound  is  for  a  day  or  two  heard  on  percus- 
sion below  the  clavicles  and  in  the  axilla,  arising  from  the  larger 
tubes  which  are  not  yet  compressed. 

[When  the  effused  liquid  is  in  moderate  quantity,  it  is  found 
equally  spread  over  the  entire  pulmonary  surface,  (laminar  effu- 
sion.) This  disposition  of  the  fluid  will  continue  so  long  as  the 
aspiration  of  the  lung  exercises  a  more  effectual  influence  upon 
the  position  of  the  fluid  than  its  own  gravity.  With  the  continu- 
ance of  effusion  the  force  of  gravity  becomes  predominant,  and 
the  fluid  accumulates  at  the  most  depending  part  of  the  chest, 
(gravitating  effusion).  In  laminar  effusion,  so  long  as  the  stratum 
of  fluid  is  thin,  and  is  equally  spread  over  the  entire  surface,  the 
clearness  of  the  sound  on  percussion  is  diminished,  but  it  is  not 
completely  dull ;  the  diminished  sonorousness  is  proportionally 
equal  in  all  parts  of  the  surface,  and  there  is,  therefore,  no  pre- 
cise limitation  between  a  dull  and  a  clear  sounding  part,  nor  will 
any  alteration  in  the  position  of  the  patient  alter  the  situation  or 
other  characters  of  the  dull  sound.  When  the  liquid  has,  how- 
ever, collected  in  sufficient  quantity  to  overcome  by  its  gravity 
the  other  physical  force  acting  upon  it,  there  will  be  a  change  in 
the  signs, — the  upper  portion  of  the  chest  will  recover  its  sonoriety, 
and  a  diminution  in  the  extent  of  dulness  actually  announces  an 
increase  of  the  disease.  There  is  an  increase  in  the  dulness  of 
the  lower  portion  of  the  chest,  and  it  is  now  limited  superiorly 
by  a  well-defined  line  corresponding  to  the  upper  border  of  the 
effusion ;  its  limits  may  be  changed  by  causing  the  patient  to 
assume  different  positions,  the  fluid  collecting  in  the  most  depend- 
ant parts  of  the  chest,  the  lung  floating  on  its  surface.  The  mo- 
bility of  the  dulness  is  sometimes  wanting,  owing  to  adhesions 
and  other  causes.  An  impression  of  resistance  is  now  distinctly 
felt  by  the  percussing  finger  over  the  seat  of  the  effusion.] 

4.  The  same  accumulation  of  liquid  must  diminish  the  extent 
of  the  motions  of  respiration  in  proportion  to  its  bulk,  which  has 
taken  the  place  of  the  most  expansible  part  of  the  lung.  The 
sound  of  respiration  will  for  the  same  reason  be  weakened,  and 
its  duration  shortened  in  the  affected  side. 

[Whilst  the  effusion  is  laminar,  the  motions  of  the  affected  side 
continue  impeded  as  before,  though  sometimes,  when  the  pain 
subsides  simultaneously  with  the  effusion,  they  recover  their  free- 
dom. The  inspiratory  and  expiratory  murmurs  lose  further  in 
point  of  duration,  without  undergoing  any  notable  change  of  cha- 
racter. Friction  sounds  cease  to  be  heard.  In  gravitating  effu- 
sion there  is  a  complete  absence  of  respiration  at  the  base  of  the 
chest ;  where  a  comparatively  thin  stratum  only  exists,  the  dura- 
27 
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tion  and  intensity  of  the  respiratory  murmur  are  much  diminished, 
and  it  is  sometimes  blowing  or  bronchial,  which,  at  the  upper  part 
of  the  lung,  which  is  condensed  but  not  surrounded  with  fluid,  is 
strongly  marked.  | 

5.  About  the  same  time  at  which  the  dulness  on  percussion  and 
diminution  of  the  respiratory  murmur  reach  the  middle  regions  of 
the  chest,  there  is  a  remarkable  modification  of  the  vocal  reson- 
ance. It  is  heard  much  more  distinctly  than  is  usual  in  those 
regions ;  and  it  is  superficial,  as  if  produced  in  the  spot,  separately 
from  the  oral  voice,  and  changed  to  a  small  bleating,  trembling 
note,  which  so  much  resembles  the  voice  of  a  goat,  that  Laennec 
has  well  termed  it  segophony  (<ut,  a  goat,  and  $wtj,  voice).  This 
modification  of  the  voice  is  heard  most  distinctly  in  the  space 
between  the  third  and  sixth  ribs,  which  corresponds  to  the  middle- 
sized  bronchial  tubes :  but  near  the  spine  it  is  generally  mixed 
with  a  louder  and  more  uniform  resonance,  which  is  common 
bronchophony,  from  the  larger  tubes  at  the  root  of  the  lung.  Two 
circumstances  are  remarkable  in  segophony :  first,  that  the  voice 
is  more  audible  at  the  very  spot  where  the  lung  is  pushed  away 
by  the  liquid,  in  consequence  of  the  liquid,  by  compressing  the 
porous  tissue  of  the  lung,  enabling  it  to  transmit  better  the  sound 
of  the  voice  from  its  interior.  The  second  point  is,  that  the  voice 
is  altered  in  character :  this  may  be  supposed  to  be  caused  by  the 
nature  of  the  matter  which  it  has  to  pass  through,  a  thin  layer  of 
liquid,  which,  being  thrown  by  it  into  irregular  vibrations,  trem- 
bles and  dances,  now  checking  the  sound,  now  transmitting  it 
with  increased  force,  so  that  the  voice  comes  through  tremulous 
and  wiry.  The  high  tones  of  the  voice  are  best  transmitted  in 
this  way,  for  the  bass  tones  do  not  enter  the  small  tubes,  but  if 
strong,  pervade  the  whole  tissue  with  a  diffused  fremitus.  Hence 
segophony  is  best  heard  in  women,  children,  and  others  who  have 
high  voices.  In  persons  with  a  bass  voice  it  is  more  commonly 
limited  to  the  lower  angle  of  the  scapula  or  near  the  spine,  and 
from  being  seated  in  larger  tubes,  takes  more  the  character  of  buzz- 
ing bronchophony.  As  the  liquid  increases,  the  segophony  be- 
comes weaker,  more  distinct,  and  loses  much  of  its  flutter  or  tre- 
mor, having  rather  the  sound  of  a  very  slender  deep-seated  voice, 
or  a  silvery  echo  of  the  original.  This  is  owing  to  the  lung  being 
pushed  so  far  away  from  the  walls  of  the  chest,  and  its  tubes  so 
much  compressed  ;  and  as  these  conditions  increase,  the  sound 
ceases  altogether.  It  is  not  easy  to  determine  .What  quantity  of 
the  effusion  is  enough  to  do  this  ;  but  we  are  inclined  to  think 
that  much  sound  of  the  voice  is  not  transmitted  when  the  layer  of 
serum  exceeds  an  inch  in  thickness,  except  over  large  tubes. — 
[Although  as  a  rule,  aegophony  diminishes  with  the  increase  of 
effusion,  until  it  finally  disappears,  yet  occasionally  it  remains  in 
spite  of  very  abundant  accumulation.  Andral  has  published  a 
case  (Clin.  Med.  t.  ii.  Obs.  xxi.),  where  displacement  of  the 
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diaphragm  and  heart  gave  evidence  of  the  abundance  of  the  fluid.] 
If  the  aegophony  remain  stationary  for  several  days,  it  is  a  proof 
that  the  effusion  is  moderate,  and  does  not  increase  rapidly,  which 
is  a  favourable  sign :  but  it  is  often  very  transient,  and  many 
cases  of  pleuritic  effusion  are  discovered  after  they  have  passed 
the  degree  which  causes  aegophony.  Old  adhesions  will,  how- 
ever, modify  this,  as  \»ell  as  the  other  physical  signs.  When 
aegophony  is  most  distinct,  it  is  often  coupled  with  bronchial  re- 
spiration, especially  between  the  scapulas,  where  also  there  is  a 
good  deal  of  common  bronchophony  mixed  with  it.  M.  Reynaud 
has  lately  confirmed  the  original  opinion  of  Laennec,  that  aego- 
phony is  a  kind  of  bronchial  voice  modified  by  its  transmission 
through  a  layer  of  liquid.  He  observed  in  a  pleuritic  case,  that 
the  segophony  heard  at  the  lower  angle  of  the  scapula  when  the 
patient  was  sitting,  became  changed  to  simple  or  louder  broncho- 
phony  when  the  patient  stooped  much  forward  or  lay  prostrate, 
this  change  of  posture  permitting  the  liquid  to  gravitate  to  the 
anterior  part  of  the  chest,  and  floating  the  lung  into  contact  with 
the  parietes.  ^Egophony  and  bronchophony  are  different  enough 
when  their  characters  are  well  marked  ;  but  they  often  present 
mixed  and  doubtful  varieties,  that  do  not  admit  of  any  such  easy 
distinction.  As  far  as  description  will  go,  we  would  represent 
the  true  character  of  segophony  to  be  a  certain  tremulousness  in 
the  voice  when  it  is  superficial,  and  an  echo-like  slenderness  when 
it  is  deep-seated  ;  whilst  bronchophony  may  present  many  other 
varieties. 

[In  laminar  effusion  there  is  morbid  resonance  of  the  voice  un- 
equally diffused,  and  in  many  cases  the  voice  has  a  peculiar  cha- 
racter which  approaches  to  aegophony.  The  value  of  aegophony^ 
as  a  sign  of  pleuritic  effusion,  has  been  greatly  exaggerated  by 
Laennec  and  his  followers.  It  is  frequently  absent,  being  replaced 
or  not  by  bronchophony.  vEgophony  undoubtedly  occurs  occa- 
sionally in  pneumonia,  and  individuals  with  a  shrill  treble  voice 
have  in  health  a  peculiar  resonance,  closely  resembling  it ;  hence 
it  is  more  valuable  as  a  sign  in  persons  having  a  bass  voice.] 

6.  An  early  and  very  characteristic  effect  of  the  accumulation 
of  liquid  in  the  pleural  sac,  is  its  intercepting  the  diffused  vibra- 
tion of  the  voice,  which  is  usually  felt  by  the  hand  applied  to  the 
chest.  A  layer  of  liquid  muffles  and  destroys  this  vibration  ;  and 
it  may  do  this  even  when  aegophony  is  audible  at  the  same  spot, 
the  vibrations  of  the  latter  being  too  fine  to  be  felt  by  the  hand. 
This  affords  a  distinction  between  a  liquid  effusion  and  a  consoli- 
dation of  the  lung,  for  the  latter  transmits  the  vocal  vibrations  with 
unusual  force  from  the  tubes.  This  diagnostic  sign  we  owe  to 
M.  Reynaud  ;  and  it  is  the  more  valuable  because  it  is  easily  ob- 
tained even  by  a  person  who  does  not  practise  auscultation.  It 
musi  not,  however,  be  always  considered  as  quite  conclusive,  for 
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there  are  some  exceptions  to  it,  both  positive  and  negative.  For 
example,  in  case  of  partial  adhesions  of  the  lung  to  the  chest, 
even  more  vibration  than  usual  may  be  felt  at  the  adhering  parts 
where  the  lungs  and  its  tubes  are  pressed  into  close  contact  with 
the  walls  of  the  chest :  it  may  happen,  on  the  other  hand,  in  con- 
solidation of  the  lung,  that  liquid  or  other  obstruction  in  the  bron- 
chial tubes  may  prevent  the  voice  from  being  transmitted  through 
them. 

7.  As  the  liquid  effusion  increases,  the  segophony  and  all  sound 
of  the  voice  cease  throughout  the  affected  side,  except  within  two 
or  three  inches  of  the  spine,  and  in  spots  where  the  lung  may  have 
been  adherent,  which  frequently  happens  at  the  upper  parts  of  the 
chest.     The  sound  of  respiration  is  also  abolished  in  most  parts, 
but  never  in  the  interscapular  region,  and  rarely  under  the  clavi- 
cle and  in  the  axilla :  it  is,  however,  much  weaker  in  these  parts 
than  on  the  sound  side,  and  may  probably  be  only  transmitted 
from  that  side. 

8.  Enlargement  of  the  affected  side  is  another  sign  to  be  no- 
ticed.   The  effusion  must  be  pretty  copious  to  render  this  enlarge- 
ment perceptible  ;  but  a  difference  between  the  two  sides  of  the 
chest  may  sometimes  be  seen  on  inspection  of  the  chest  in  differ- 
ent periods  of  respiration  when  the  quantity  of  liquid  is  not  very 
great.     The  affected  side  is  first  seen  to  be  larger  at  the  end  of 
expiration,  when  it  does  not  diminish  equally  with  the  other  side, 
especially  at  its  lower  portions.     So,  on  encircling  the  chest  with 
a  piece  of  tape,  fixing  it  at  the  sternum  and  at  the  spine,  it  will 
be  observed  to  tighten  and  slacken  with  inspiration  and  expiration 
more  obviously  on  the  sound  than  on  the  diseased  side,  which 
remains  more  fixed  in  a  state  of  partial  distension.     As  the  effu- 
sion increases,  the  difference  is  perceptible  through  the  whole 
respiratory  act,  and  the  eye  can  easily  detect  the  want  of  sym- 
metry, whether  the  inspection  be  made  in  front,  behind,  or  from 
above,  looking  down  on  the  patient's  shoulders.     To  be  more 
exact,  however,  the  chest  should  be  measured  with  a  tape  or 
ribbon  passed  horizontally  around  the  chest,  and  made  to  meet  at 
the  centre  of  the  lower  end  of  the  sternum ;  then  taking  it  off  by 
the  point  where  it  crosses  the  spinous  processes  of  the  vertebral 
column,  the  length  of  the  two  sides  may  be  compared.  In  making 
this  comparison,  it  must  be  recollected  that  the  right  side  in  the 
healthy  state  is  from  a  quarter  to  half  an  inch  larger  than  the  left. 
Laennec  remarked  that  the  enlargement  of  the  side  is  sometimes 
discoverable  by  the  eye  as  well  as  by  measurement,  two  or  three 
days  after  the  first  attack  of  pleurisy :  but  it  does  not  generally 
proceed  afterwards  in  proportion  to  the  effusion  until  this  be- 
comes excessive,  and  has  displaced  the  adjoining  parts  to  a  great 
extent. 

9.  A  very  important  class  of  signs  arises  from  the  displacement 
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of  certain  of  the  walls  and  organs  bounding  the  effusion.  Laen- 
nec  remarked  that  the  intercostal  spaces  on  the  affected  side  do 
not  present  their  usual  depressions,  and  are  sometimes,  especially 
in  chronic  cases,  even  prominent  beyond  the  surface  of  the  ribs. 
This  had  been  noticed  by  surgical  writers  in  empyema.  It  is 
scarcely  perceptible,  however,  in  acute  pleurisy,  unless  the  sub- 
ject be  thin.  In  such  cases  we  have  seen  the  intercostal  spaces 
not  only  prominent,  but  presenting  also  an  evident  fluctuation. 
In  looking  for  this  sign,  the  patient  should  be  placed  obliquely 
with  regard  to  the  light ;  and  it  may  be  more  readily  seen  by  sur- 
veying the  chest  from  a  little  distance,  than  by  a  closer  inspection. 
But  we  may  generally  learn  more  from  the  displacement  of  the 
organs  adjoining  the  effusion,  especially  the  heart  and  the  liver. 
Laennec  barely  noticed  these  displacements.  To  Drs.  Stokes  and 
Townsend  we  chiefly  owe  their  application  to  the  diagnosis  of 
liquid  effusions  in  the  chest.  The  displacement  of  the  heart  by 
an  effusion  in  the  left  pleura,  is  the  most  valuable  and  easily  re- 
cognized of  these.  In  this  case  the  pulsations  of  the  heart  are  felt 
and  heard  most  distinctly  under  or  to  the  right  of  the  sternum,  or 
in  the  epigastrium,  instead  of,  as  usual,  between  the  cartilages  of 
the  fourth  and  sixth  left  ribs.  On  the  other  hand,  a  very  abundant 
effusion  on  the  right  side  will  push  the  heart  so  far  to  the  left,  that 
it  may  be  felt  beating  below  the  left  axilla.  But  in  this  case  the 
more  remarkable  displacement  is  that  of  the  liver,  which  by  feel- 
ing and  percussion  will  often  be  found  far  below  the  margin  of  the 
ribs.  Sometimes  it  forms  a  distinct  tumour  in  the  abdomen  ;  and 
we  have  known  more  than  one  case  of  latent  pleurisy,  in  which 
this  tumour  was  long  supposed  to  be  the  chief  disease,  the  patient 
not  complaining  at  all  of  the  chest.  Dr.  Stokes  has  published  some 
interesting  observations  with  the -view  to  prove  that  the  displace- 
ment of  the  diaphragm  and  intercostal  muscles  in  great  measure 
depends  on  paralysis  of  their  muscular  fibres,  the  result  of  the  in- 
flammations of  the  pleura  which  covers  them. 

[Whilst  Dr.  Walshe  does  not  contest  such  loss  of  tone  in  some 
cases,  he  cannot  coincide  with  that  eminent  observer  in  believing 
it  a  sine  qua  non  of  intercostal  protrusion.  He  has  satisfied  him- 
self, both  before  and  since  his  acquaintance  with  Dr.  Stokes'  ob- 
servations, of  the  existence  of  intercostal  bulging  in  pulmonary 
emphysema,  an  affection  in  which  the  serous  inflammation  and 
muscular  paralysis,  alleged  to  be  essential  to  the  development  of 
such  bulging,  have  never  existed.] 

The  displacement  of  the  mediastinum  is  to  be  discovered  only 
by  percussion ;  situated  as  this  is  naturally  in  the  mesial  plane, 
it  divides  the  two  cavities  of  the  pleura  at  a  line  down  the  mid- 
dle of  the  stermim,  which  bone  sounds  well  on  percussion  from 
the  margins  of  both  lungs  which  lie  under  it.  But  a  copious  effu- 
sion will  push  the  mediastinum  towards  the  opposite  side,  and, 
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by  occupying  the  whole  space  behind  the  sternum,  will  give  this 
bone  a  dull  sound  on  percussion,  and  this  may  even  extend  half 
an  inch  or  an  inch  beyond  it.  All  these  displacements  may  also 
be  produced  by  an  accumulation  of  air  in  the  pleural  sac,  but  the 
tympanitic  sound  on  percussion  would  at  once  distinguish  this  case. 

10.  In  all  cases  of  physical  examination,  the  two  sides  must  be 
examined  with  the  view  to  comparison  ;  and  in  case  of  pleuritic 
effusion  it  will  be  found  that  the  sound  side  will  give  not  only  the 
negative  proofs  of  the  absence  of  disease  in  it,  which  may  well 
be  compared  with  the  positive  signs  of  disease  on  the  opposite 
side,  but  it  will  even  show  an  exaggeration  of  the  signs  of  healthy 
action,  in  consequence  of  its  work  being  really  increased.  Thus, 
whilst  the  diseased  side  is  almost  fixed,  the  healthy  side  will  be 
seen  to  move  more  fully  and  quickly  than  usual,  and  the  sound  of 
respiration  will  be  increased  in  a  remarkable  degree,  so  as  to 
resemble  the  loud  respiration  of  children ;  hence  it  is  called 
puerile. 

[Peripheric  Fluctuation  may  be  heard  in  gravitating  effusion, 
especially  if  it  be  extremely  fluid,  and  the  thoracic  parietes  thin.  If 
a  quick  sharp  fillip  be  given  in  an  intercostal  space,  perpendicular 
to  the  surface,  and  a  finger  of  the  other  hand  be  at  the  same  time 
firmly  applied  to  the  surface  in  the  same  space,  at  a  short  distance 
from  the  point  percussed,  a  sensation  of  fluctuation  will  be  trans- 
mitted to  the  latter.] 

We  have  before  noticed  that  the  physical  signs  of  pleurisy  are 
liable  to  be  much  modified  by  old  adhesions,  which  bind  the  lung 
to  the  walls  of  the  chest.  When  the  adhesions  are  loose,  they  only 
form  bands  or  cells  distended  with  fluid ;  and  keeping  the  lung 
at  a  moderate  distance  from  the  walls  of  the  chest,  they  may 
render  the  continuance  of  segophony  much  longer  than  it  would 
be  without  them.  When  an  adhesion  is  so  close  and  strong  that 
the  accumulating  fluid  cannot  separate  it,  the  lung  is  there  com- 
pressed against  it;  or  if  there  are  several  adhering  points,  the 
attachments  to  these  are  preserved  by  so  many  pillars  of  com- 
pressed lung  at  these  adhering  parts ;  if  they  be  at  the  upper  or 
middle  regions  of  the  chest,  instead  of  a  total  abolition  of  the  voice 
and  respiration,  there  may  be  loud  bronchophony  and  bronchial 
respiration,  transmitted  from  the  large  tubes  by  the  adhering  dense 
column  of  lung.  Sometimes  the  adhesion  is  to  the  diaphragm  or 
mediastinum  ;  and  it  may  then  prevent  or  modify  the  displacement 
of  these  parts  by  the  fluid.  Not  uncommonly  the  adhesions  are 
more  extensive  and  close,  especially  to  the  upper  parts  of  the 
chest,  and  then  the  lung  is  pressed  by  the  effusion  from  below 
against  the  whole  of  the  upper  walls  of  the  chest.  In  this  condi- 
tion it  may  still  admit  air  :  and  be  quite  resonant  on  percussion  ; 
but  as  much  of  its  vesicular  structure  is  compressed,  the  sound 
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of  respiration  there  will  be  tubular  or  bronchial,  and  a  noisy 
bronchophony  will  be  transmitted  by  it  to  the  whole  upper  region 
of  that  side.  We  have  often  heard  the  voice  and  respiration 
quite  tracheal  from  this  cause.  The  displacement  of  the  heart 
and  liver,  the  prominence  of  the  intercostal  spaces,  and  the  dulness 
on  percussion  of  the  whole  lower  portion  of  the  sternum,  together 
with  the  immobility  and  enlargement  of  the  lower  part  of  the 
affected  side,  will  generally  distinguish  the  true  nature  of  these 
cases.  Much  more  rarely  the  lung  adheres  closely  to  the  whole 
of  the  lower  part  of  the  chest,  and  the  effusion  occupies  the  upper. 
In  such  cases  there  may  be  pulmonary  resonance  in  the  lower 
parts,  with  obscure  sound  of  respiration.  The  upper  may  be  dull 
in  the  situation  of  the  effusion  ;  but  sometimes,  from  the  top  of  the 
sternum  to  the  middle  of  the  clavicle  and  below  it,  there  is  a 
remarkable  amphoric,  or  tracheal  resonance,  with  some  respira- 
tion of  the  same  character,  yielded  by  the  large  tubes  through 
the  effused  fluid.  The  character  and  production  of  this  sound 
may  be  illustrated  by  filliping  on  a  finger  pressed  against  the 
trachea  when  the  mouth  is  open.  The  windpipe  passes  under 
the  sternum,  and  divides  into  the  two  great  bronchi,  which  spread 
between  one  and  two  inches  below  the  clavicles.  Here  in  health 
the  porous  lung  lies  over  these  tubes,  and  intercepts  their  reso- 
nance on  percussion  ;  but  if  this  be  perfectly  condensed  by  liquid 
effusion,  or  perfectly  consolidated  by  hepatization,  the  hollowr 
note  of  the  tubes  will  be  produced  on  percussion,  just  as  it  is  over 
the  windpipe,  where  no  lung  intervenes.  [Sometimes  from  the 
earliest  period  there  will  be  a  notable  diminution  in  the  clearness 
of  the  affected  side  at  its  most  inferior  portion,  when  percussed, 
accompanied  with  increased  resistance  ;  and  these  signs  augment 
in  intensity  from  above  downwards  in  proportion  as  the  disease 
advances. 

The  following  tabular  view  of  the  physical  signs,  in  the  several 
stages  of  acute  pleurisy,  will,  after  what  has  been  said,  be  under- 
stood. 

a.  Dry  Period. 

Inspection. — Diminished  motions  of  expansion  and  elevation,  jerking  rhythm  of 
these  motions  ;  partial  motions  also  slightly  lessened  in  amount. 

Percussion. — Clearness  of  sound  not  perceptibly  diminished. 

Auscultation. — Intermittent  weak  respiration;  occasionally,  but  rarely,  grazing 
variety  of  friction  sound. 

b .   Period  of  Plastic  Exudation. 

Inspection. — Signs  the  same  as  during  the  dry  period. 

Application  of  the  hand. — Rubbing  vibration  occasionally  to  be  felt. 

Percussion. — Clearness  and  duration  of  sound  somewhat  diminished;  if  notably 
so,  and  the  sensation  of  resistance  very  slightly  but  distinctly  increased, 
the  plastic  matter  is  abundant;  deep  respiration  will  restore,  in  a  great 
degree,  the  natural  clearness  of  sound. 
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Auscultation. — Intermittent  weak  respiration ;  rubbing  or  even  grating  variety  of 
friction  sound. 

c.  Period  of  Effusion. 
c.  1.  Of  Laminar  Effusion. 

Inspection. — Signs  usually  as  in  the  previous  periods,  but  sometimes  the  partial 
and  general  motions  become  freer,  and  cease  to  be  jerking  in  consequence 
of  decrease  of  pain. 

Application  of  the  hand. — Diminution  of  vocal  and  tussive  vibration;  rubbing 
vibration,  if  before  perceptible,  ceases  to  be  felt. 

Percussion. — Sound  diminished  in  clearness  and  in  duration ;  sense  of  resistance 
increased ;  these  changes  exist  to  an  equal  amount  all  over  the  chest, 
and  are  not  influenced  by  any  change  of  posture  of  the  patient. 

Au8cuUation. — Deep-seated  persistent  weak  respiration,  with  harsh  or  slight 
bronchial  character;  friction  sound  ceases  commonly  to  be  audible; 
vocal  resonance  louder  than  natural,  and  generally  having  some  segopho- 
nic  character, — this  unnatural  resonance  being  diffused,  though  commonly 
most  marked  towards  the  angle  of  the  scapula. 

c.  2.  Of  Gravitating  Effusion. 

Inspection. — Motions  of  expansion  and  elevation,  and  costal  motions  much  dimi- 
nished, especially  at  the  lower  parts  of  the  chest. 

Application  of  the  hand. — Vocal  and  tussive  vibration  abolished  at  the  inferior 
parts  of  the  chest;  rubbing  vibration  not  perceptible. 

Mensuration. — Defective  expansion  of  the  chest  in  inspiration. 

Percussion. — The  upper  part  of  the  chest  is  found  to  have  recovered  in  some  degree 
its  natural  sound;  the  sound  of  the  lower  is  completely  dull  and  propor- 
tionally short,  the  sense  of  resistance  here  extremely  marked;  the  limits  of 
the  dull  and  clearer  sounding  parts  are  distinguished  by  a  tolerably  well- 
defined  line;  the  limits  of  the  dull  sound  commonly  change  with  the  posi- 
tion of  the  patient ;  deep  inspiration  has  no  influence  on  the  limits  or  de- 
gree of  the  dull  sound. 

Auscultation. — Respiratory  murmurs  suppressed  where  effusion  most  abundant' 
weak  where  less  so ;  in  some  comparatively  rare  cases,  however,  the 
respiration  is  distinctly  audible,  and  of  the  diffused  blowing  type  in  the 
parts  directly  corresponding  to  the  effusion,  above  the  effusion  they  are 
exaggerated,  harsh,  or  bronchial ;  friction  sound  almost  always  inaudible, 
sometimes,  however,  may  be  slightly  detected  towards  the  upper  edge  of 
the  effusion,  where  also  aegophony  is  heard,  especially  towards  the  angle 
of  the  scapula,  cegophony  may  be  absent  or  replaced  by  bronchophony. 

c.  3.  Effusion  with  Dilatation  and  Detrusion. 

Inspection. — Affected  side  expanded,  intercostal  spaces  widened,  flat,  or  even  con- 
vex; motions  of  expansion  almost  completely  abolished;  lower  part  of 
chest  slowly  dragged  upwards,  a  motion  which  seems  to  take  place  later 
than  on  the  other  side;  costal  motions  abolished;  fluctuation  visible  in 
rare  cases  of  considerable  bulging  of  the  intercostal  spaces. 

Application  of  the  hand. — Surface  felt  to  be  unnaturally  smooth  and  even  ;  vocal 
and  tussive  vibration  not  to  be  detected ;  simple  fluctuation  producible  in 
cases  of  bulging  of  the  intercostal  spaces  ;  peripheric  fluctuation. 

Mensuration. — Increase  of  semicircular  measurement  of  the  side;  deficient  en- 
largement of  side  during  inspiration;  antero-posterior  diameter  increased; 
vertical  measurement  also  increased ;  distance  between  the  nipple  and 
the  median  line  greater  than  on  the  opposite  side. 

Percussion. — Sound  completely  dull,  and  of  short  duration  where  the  fluid  exists  ; 
resistance  extremely  marked;  the  limits  of  the  dull  sound  not  altered  by 
changing  the  position  of  the  patient. 
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Auscultation. — Respiratory  murmurs  totally  suppressed  except  close  to  the  spine 
and  under  the  clavicle,  here  harsh,  bronchial,  or  even  slightly  blowing, 
sometimes  more  extensively  audible  of  the  latter  type,  friction  sound 
inaudible;  segophony  or  other  vocal  resonance  ceases  commonly  to  be 
perceptible. 

Situation  of  surrounding  parts. — Heart  and  mediastinum  detruded  to  the  opposite 
side;  the  corresponding  division  of  the  diaphragm  depressed  with  the  sub- 
jacent abdominal  viscera.] 

TERMINATION  OF  THE  DISEASE. — The  general  symptoms  sel- 
dom maintain  their  acute  character  for  many  days.  The  stitch 
in  the  side  ceases,  or  is  felt  only  in  a  long  breath,  or  in  coughing ; 
sometimes,  but  not  always,  accompanied  with  soreness.  The 
cough,  if  there  be  any,  generally  continues  and  becomes  bronchi- 
tic.  The  pulse  sometimes  loses  its  hardness,  and  is  reduced  in 
frequency ;  in  other  cases,  particularly  when  the  effusion  is  very 
copious,  it  remains  as  quick  as  ever,  although  it  may  be  weaker. 
The  difficulty  of  breathing  is,  perhaps,  less  apparent,  but  the  fre- 
quency is  often  not  diminished,  whilst  the  effusion  is  unabated, 
although  the  patient  is  scarcely  sensible  of  it.  In  other  cases 
again,  in  the  course  of  a  few  days,  the  breathing  returns  nearly  to 
the  natural  state,  although  one  side  of  the  chest  is  full  of  fluid. 
In  almost  all  cases,  lying  on  the  healthy  side  embarrasses  the 
breathing,  both  by  restraining  its  movements  and  by  causing  the 
fluid  to  press  against  the  heart  and  the  sound  lung.  For  the  same 
reason,  pressure  on  the  abdomen  may  cause  little  uneasiness  on 
the  diseased  side  ;  but  on  the  sound  side,  by  impeding  the  descent 
of  the  diaphragm,  it  produces  a  feeling  of  dyspnoea,  even  when 
none  may  be  otherwise  present.  Not  uncommonly  after  the  few 
first  days  of  the  disease,  when  the  acute  symptoms  have  in  great 
measure  subsided,  the  patient  complains  of  nothing  but  weakness, 
and  calls  loudly  for  an  improved  diet.  It  is  especially  in  such 
cases  that  we  must  be  in  great  degree  guided  by  the  physical 
signs :  if  these  indicate  that  the  effusion  is  undiminished,  or  even 
increasing,  we  may  be  sure  that  the  inflammation  is  not  subdued, 
but  only  latent.  But  if,  from  an  improved  resonance  on  percus- 
sion, and  returning  movement  and  sound  of  respiration,  first  in 
the  upper  parts  of  the  chest,  as  well  as  a  diminution  in  the  volume 
of  the  affected  side,  we  find  that  the  liquid  effusion  is  on  the  de- 
crease, we  may  judge  that  the  inflammation  is  subdued,  and  that  its 
products  will  gradually  be  removed.  The  reabsorption  of  the  fluid 
sometimes  takes  place  in  the  course  of  two  or  three  weeks ;  and 
in  that  case  segophony  [redux]  returns  when  the  layer  of  fluid  is  thin 
enough  to  permit  the  vocal  resonance  to  pass  through  it,  but  more 
commonly  the  fluid  is  not  dispersed  for  a  much  longer  time.  Laen- 
nec  remarks  that  an  effusion  which  has  been  formed  in  the  course 
of  a  few  days  is  sometimes  not  entirely  removed  at  the  end  of  six 
months :  and  we  can  add  our  testimony  to  the  truth  of  this  obser- 
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vation.  In  such  cases  the  return  of  aegophony  is  very  uncertain  : 
in  fact  the  signs  are  rarely  watched  during  so  long  a  period,  and 
the  patient  may  cease  to  be  the  subject  of  medical  treatment  before 
the  effusion  is  sufficiently  reduced  to  give  transmission  to  the 
voice.  In  very  moderate  cases  the  liquid  is  absorbed  before  the 
lymph  or  albuminous  matter  is  removed ;  and  when  the  pleural 
surfaces  covered  with  this  come  together,  a  sound  of  rustling  or 
rubbing  is  sometimes  heard  with  the  movements  of  respiration ; 
but  this  soon  ceases,  as  the  lymph  is  converted  into  adherent 
bands  of  false  membrane.  Now,  if  these  false  membranes  are 
formed  after  the  liquid  has  been  removed,  and  the  lung  has  reco- 
vered its  full  extent  of  expansibility,  they  are  adapted  to  its  free 
motions,  and  do  not  to  any  material  extent  interfere  with  them. 
Hence  in  dead  bodies  we  often  find  adhesions  which  are  lengthened 
in  the  lower  parts  of  the  chest,  where,  from  the  action  of  the 
diaphragm,  the  lungs  descend  as  the  ribs  rise,  whilst  in  the  upper 
parts,  the  adhesions  are  short,  because  the  lungs  there  follow  more 
exactly  the  movements  of  the  walls  of  the  chest. 

But  in  more  severe  or  obstinate  cases,  which  are  not  uncom- 
mon, the  inflammation  continues  after  the  liquid  has  been  abund- 
antly poured  out,  and  not  only  increases  and  perpetuates  this  liquid 
effusion,  but  also  throws  out  albuminous  matter  in  various  condi- 
tions, which,  by  its  present  qualities  or  future  changes,  may  pro- 
duce a  variety  of  prejudicial  effects,  all  tending  more  or  less  to 
interfere  with  the  perfect  restoration  of  the  organs  to  a  healthy 
state.  These,  and  the  signs  and  symptoms  which  they  produce, 
may  be  better  considered  under  the  head  of  chronic  pleurisy  ;  for 
although  inflammation  in  which  they  originate  may  often  be  acute 
at  the  first,  yet  the  course  and  character  of  these  changes  are  quite 
of  a  chronic  description. 

[During  the  absorption  of  pleuritic  effusion,  the  physical  signs 
disappear  in  the  inverse  order  of  their  appearance.  The  walls  of 
the  chest  gradually  lose  their  prominence,  the  detruded  viscera 
are  restored  to  their  places,  and  no  evidence  remains  in  the  con- 
formation of  the  thorax  of  the  previous  existence  of  pleurisy.  The 
dulness  on  percussion  decreases  as  well  as  the  resistance  felt  by 
the  finger  ;  phonic  fremitusis  re-established  ;  peripheric  fluctuation 
ceases  to  be  felt ;  and  the  motions  of  the  chest  regain  their  free- 
dom. The  respiration  becomes,  gradually,  again  audible  ;  at  first 
it  is  attended  with  a  change  in  its  quality,  but  it  soon  reacquires 
its  natural  duration  and  intensity ;  it  first  appears  in  the  upper 
parts  of  the  chest — under  the  clavicle  and  about  the  shoulders. 
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d.   Period  of  Absorption. 

d.  1.   Without  retraction  of  the  Chest. 

Inspection. — The  appearances  of  enlargement  and  bulging  gradually  disappear, 
and  with  them  the  obstructed  slate  of  the  general  and  partial  motions  ; 
fluctuation  ceases  to  be  visible. 

Application  of  the  hand. — Natural  intercostal  depressions  again  felt,  increased  by 
emaciation ;  rubbing  vibration  sometimes  reappears,  as  also  vocal  and 
tussive  vibration. 

Mensuration. — The  semicircular  and  vertical  measurements  fall  to  the  natural 
standard ;  the  distance  between  the  nipple  and  median  line  decreases  gra- 
dually to  the  natural  amount. 

Percussion. — Sound  gradually  recovers  its  natural  clearness  and  duration,  first  at 
the  upper  then  at  the  lower  parts ;  at  the  latter  it  may  long  retain  some  de- 
gree of  dulness;  the  sensation  of  resistance  alters  in  the  same  way;  the 
clearness  of  sound  may  sometimes  be  increased  by  a  full  respiration. 

Auscultation. — Respiratory  murmurs  gradually  restored,  but  remain  for  a  variable 
time  weak  and  slightly  harsh ;  friction  sounds  sometimes  reappear  and 
continue  audible  for  an  indefinite  period;  aegophony  or  bronchophony 
(redux)  reappear. 

Situation  of  surrounding  parts. — Heart,  mediastinum,  vault  of  the  diaphragm,  and 
subjacent  abdominal  viscera,  restored  to  their  natural  position. 

B.    CHHONIC  PLEURISY. 

GENERAL  SYMPTOMS. — There  is  less  reason  for  distinguishing 
formally  between-  acute  and  chronic  inflammation  of  the  pleura, 
because  the  transition  of  the  one  to  the  other  is  really  not  defined ; 
and  the  symptoms  of  the  recent  disease  sometimes  have  so  little 
of  an  acute  character,  whilst  that  of  a  long  duration  occasionally 
manifests  such  an  intensity  of  irritation,  that  the  terms  acute  and 
chronic  are  less  applicable  to  pleuritic  affections  than  to  inflam- 
mations of  most  other  organs.  We  can  see  some  reason  for  this 
in  the  fact,  that  the  pleura,  being  a  short  sac,  is  liable  to  have  its 
acute  inflammation  converted  into  chronic  by  the  retention  of  its 
product ;  and  chronic  pleurisy  is  liable  to  be  excited  into  an  acute 
state  by  the  distending  or  irritating  influence  of  the  effusion.  Still 
differences  are  very  apparent  in  many  cases,  in  the  prevalence  of 
high  inflammatory  fever  in  some,  and  in  there  being  no  fever,  or 
one  of  a  hectic  kind,  in  others ;  in  the  sthenic  condition  of  the 
circulation  in  some,  and  its  weak  depressed  state  in  others,  what- 
ever be  the  degree  of  pain  or  nervous  irritation  accompanying 
them.  Thus  it  may  happen  that  an  acute  inflammation  with  all 
its  prominent  symptoms  has  been  apparently  subdued  ;  but  the 
effusion  remaining  undiminished,  the  disease  goes  on  in  a  latent 
form,  until,  from  some  imprudence  on  the  part  of  the  patient,  who 
supposes  himself  cured,  an  attack  of  dyspnoea,  or  a  stitch  in  the 
side,  again  lays  him  on  his  bed  ;  and  although  these  symptoms 
may  generally  be  mitigated,  they  then  leave  those  more  peculiar 
to  chronic  disease.  Of  these  a  remittent  or  hectic  fever,  with 
permanently  quick  pulse;  gradual  emaciation;  shortness  of  breath, 
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particularly  on  exertion  ;  inability  to  lie  on  the  healthy  side, — may 
be  mentioned  as  the  most  common  :  occasionally  there  is  cough, 
and  there  may  be  purulent  expectoration  from  a  concomitant  chro- 
nic bronchitis,  and  various  degrees  of  pain  in  the  affected  side ; 
but  these  symptoms  are  very  uncertain.  A  chronic  form  of  pleu- 
risy is  sometimes  developed  gradually  without  being  preceded  by 
a  distinct  acute  attack ;  but  it  is  probable  that  many  of  these  cases 
are  at  first  acute  in  a  latent  form,  the  patient  having  been  supposed 
to  suffer  merely  from  a  cold,  or  a  slight  feverish  attack,  during  the 
acute  stage  of  the  disease,  and  the  local  symptoms  not  attracting 
attention  until  they  have  become  more  developed''  in  the  chronic 
form. 

PATHOLOGY. — In  tracing  the  signs  and  complications  of  the 
more  chronic  forms  of  pleurisy,  we  shall  be  enabled  to  exhibit 
them  more  concisely  and  intelligibly  through  a  rational  view  of 
their  pathology,  as  we  have  studied  it  in  the  signs  and  anatomical 
effects. 

Besides  serum  and  coagulable  lymph  in  their  simplest  forms, 
which  may  be  speedily  removed  and  organized,  inflammation, 
particularly  the  more  chronic  kind,  may  generate  the  following 
products,  which  are  less  readily  removed,  and  which  tend  more 
or  less  to  interfere  with  the  restoration  of  the  organs  to  a  healthy 
state. 

1.  Healthy  and  highly  organizable  lymph,  when  deposited  in  a 
thick  layer,  must  in  some  degree  restrain  the  expansion  of  the 
lung,  and  thereby  retard  the  absorption  of  the  fluid.     This  lymph 
may  be  diminished  by  absorption ;  and  the  membranes  formed  of 
it  may  ultimately  adapt  themselves  to  the  full  expansion  of  the 
lung ;  but  there  will  be  less  chance  of  this  in  proportion  as  the 
liquid  effused  is  copious,  and  its  removal  slow. 

2.  In  cases  similar  to  that  just  mentioned,  but  with  a  lymph 
less  organizable,  the  product  of  a  less  active  inflammation,  or  in 
which  there  is  much  of  the  colouring  matter  of  the  blood  (but 
not  in  this  case  only,  as  Laennec  supposed),  its  organization  is 
more  tardy,  and  the  membrane  resulting  is  of  a  more  rigid  and 
less  yielding  nature  ;  consequently  the  lung  is  more  permanently 
confined  in  its  compressed  state.     The  membranes  which   are 
formed  on  the  pleura  in  these  cases  are  sometimes  quite  cartila- 
ginous in  density,  and  of  considerable  thickness  ;  and  occasion- 
ally they  are  found  in  process  of  time,  partially  ossified.     If  these 
acquire  their  density  before  the  liquid  is  removed,  it  is  clear  that 
they  must  for  ever  bind  down  the  lung :  but  we  have  seen  cases 
in  which  there  have  been  signs  of  further  contraction  after  the 
absorption  of  the  liquid,  which  may  be  ascribed  to  the  tendency 
which  some  newly-formed  tissues  have  to  contract  for  some  time 
after  their  production.     This  is  exemplified  in  the  contraction  of 
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the  cicatrices  of  burns  of  the  skin,  and  of  the  false  membranes 
lining  cavities  of  the  lung  ;  and  in  other  cases,  where  false  mem- 
branes have  been  slowly  formed,  and  tend  to  assume  a  fibrous  or 
fibre-cartilaginous  rather  than  a  serous  or  cellular  structure. 

3.  But  the  inflamed  pleura  may  effuse  lymph  of  still  lower 
vitality,  susceptible  of  but  imperfect  organization,   and  wholly 
incapable  of  throwing  out  more  of  an  organizable  character : 
hence,  when  the  pleura  is  coated  with  it,  if  the  inflammation 
continue,  the  overflow  of  the  nutritive  secretion  will  be  in  the 
form  of  a  curdy  matter,  or  of  mere  loose  shreds  of  solid  albumen. 

4.  The  solid  matter  may  be  thrown  out  in  a  disintegrated  state, 
utterly  insusceptible  of  organization,  and  diffused  through  the  fluid 
in  flakes  or  particles  forming  a  mixture  more  or  less  resembling 
pus,  which  is  the  fluid  of  empyema.    Although  in  many  instances 
this  is  the  result  of  a  more  chronic  form  of  pleurisy  than  that 
which  forms  lymph,  and   owes  its  persistence  and  tendency  to 
increase  to  the  want  of  vitality  in  its  solid  matter,  yet  we  do  meet 
with  cases  of  empyema  which  arise  from  very  acute  forms  of  in- 
flammation.   In  these  instances,  the  fluid  is  more  strictly  purulent, 
the  solid  matter  being  in  the  form  of  globules,  like  those  of  pus  ; 
and  seems  to  be  the  result  of  what  may  be  called  a  suppurating 
diathesis ;  in  consequence  of  which,  all  the  albuminous  products 
of  inflammation  tend  to  assume  a  purulent  character.     In  such  a 
case  we  have  seen  pus  within  a  fibrinous  clot  in  the  heart  ;*  and  it 
is  difficult  to  avoid  the  supposition  that  it  is  something  in  the  con- 
dition of  the  blood  that  determines  this  less  usual  product  from 
the  acute  inflammation  of  a  serous  membrane.     It  is  well  known 
that  the  continued  access  of  air  will  cause  the  inflamed  pleura,  as 
well  as  other  internal  textures,  to  secrete  pus  instead  of  lymph ; 
hence,  whenever  pleurisy  is  excited  by  the  perforation  of  the  lung, 
the  liquid  poured  out  is  more  or  less  purulent. 

5.  Lastly,  as  the  solid  accretions  on  the  inflamed  pleura,  we 
may   find    the   various   morbid   productions  called   tuberculous, 
scirrhous,  encephaloid,  and  melanotic ;  these  being  commonly 
the  result  of  some   constitutional  taint  developed  by  the  local 
inflammation  ;  but  in  the  case  of  the  first  and  last,  probably  some- 
times the  product  of  peculiar  modifications  of  the  inflammation 
itself. 

It  is  not  to  be  supposed  that  the  products  of  pleurisy  in  every 
case  belong  exclusively  to  one  of  the  kinds  now  described,  or 
that  they  are  so  simple  as  to  be  rigidly  divisible  by  any  such 
classification.  We  rarely  examine  a  case  of  protracted  pleurisy 

*  [The  common  mistake  has  been  committed  here  of  mistaking  softened  fibrin 
for  pus.  The  liquid  or  pulpy  matter  in  the  centre  of  fibrinous  clots  is  totally 
distinct  from  pus,  both  in  its  chemical  and  microscopical  characters.  See  Ger- 
ber's  Gen.  Anat.,  p.  28,  note  by  Mr.  Gulliver ;  and  Williams'  Prin.  of  Med.,  Ed.  by 
Dr.  Clymer,  p.  235.] 


430  DISEASES  OF  THE  PLEURA. 

after  death,  without  finding  traces  of  several  forms  of  the  pro- 
ducts of  inflammation  ;  and  a  comparison  of  many  discovers  that 
these  pass  by  insensible  gradations  into  one  another ;  so  that, 
although  we  may  meet  with  some  that  are  clearly  referable  to  one 
class  of  products,  there  are  others  of  a  mixed  or  intermediate 
character.  If  we  reflect  on  the  consequences  of  all  these  pro- 
ducts of  prolonged  inflammation  of  the  pleura,  we  must  perceive 
that  they  all  tend  to  keep  down  the  lung  in  that  compressed  state 
to  which  it  was  reduced  by  the  first  effusion  ;  and  they  do  this  by 
the  rigid  false  membranes  which  are  formed  when  the  solid  effu- 
sion is  susceptible  of  organization ;  and  by  the  persistence  of  the 
liquid  effusion  when  the  solid  matter  is  destitute  of  organization, 
and  acts  as  an  extraneous  irritant.  We  must  suppose,  too,  that 
the  absorbing  properties  of  the  pleura  must  be  altered  by  the  long 
continuance  of  disease  ;  and  that  various  lesions  are  propagated 
to  the  adjoining  tissues,  which,  however  they  may  have  escaped 
the  immediate  effects  of  inflammation  in  its  acute  form,  can  scarce- 
ly fail  to  be  affected  by  the  slow  and  less  limited  influence  of 
chronic  inflammation.  Hence  the  parenchyma  of  the  lung,  the 
bronchi,  the  pericardium,  the  bones  and  cartilages  of  the  chest, 
occasionally  become  the  seat  of  various  changes:  thus,  the  lung 
becomes  at  first  consolidated,  and  afterwards  atrophied  ;  the  tubes 
secrete  pus,  and  become  dilated  ;  the  pericardium  forms  adhesions 
to  the  heart,  and  becomes  thickened  ;  and  in  cases  of  empyema, 
the  ribs,  vertebrae,  and  their  cartilages,  may  become  carious. — 
Nor  must  we  forget  the  unfavourable  operation  of  the  disease  on 
other  functions,  the  obstruction  to  the  circulation  by  pressure  on 
the  pulmonary  and  adjoining  vessels,  the  abridgment  of  the  func- 
tion of  the  lungs  themselves,  and  the  irritating  or  depressing 
influence  occasionally  extended  from  the  seat  of  lesion  to  the 
various  organs  of  the  abdomen.  In  fact,  besides  the  injury  done 
to  the  respiratory  organs,  an  imperfectly  cured  pleurisy  may,  in 
an  insidious  manner,  oppress  the  whole  system,  and  bring  it  into 
an  anomalous  cachectic  state,  in  which  morbid  conditions  of 
various  kinds  may  be  produced  or  brought  into  activity.  Thus 
we  have  met  with  several  instances  in  which  tuberculous  disease 
was  first  developed  after  pleuritic  attacks,  and  in  two  instances 
we  have  found  the  tubercles  confined  to  the  uncompressed  lung, 
indicating  that  their  development  was  posterior  to  the  compression 
of  the  other  lung,  in  which  their  deposition  was  mechanically 
prevented. 

For  practical  purposes  it  will  be  convenient  to  divide  the 
preceding  results  of  pleurisy  into  two  classes: — 1.  Those  in  which 
absorption  ultimately  predominates  over  effusion,  and  the  liquid  is 
gradually  removed ;  and  2.  Those  in  which  the  effusion  predomi- 
nates, and  the  liquid  can  only  be  removed  through  a  perforation 
of  the  pleura. 
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SIGNS  OF  ABSORPTION  OF  THE  EFFUSION. — In  the  first  of  these, 
as  the  absorption  of  the  fluid  proceeds,  what  is  it  that  supplies  its 
place  ?  The  lung,  as  we  have  seen,  may  be  either  so  bound  down 
by  rigid  false  membranes,  or  so  condensed  and  obliterated  by  long- 
continued  pressure  and  inflammation,  that  it  is  not  susceptible  of 
its  former  expansion  to  effect  this  purpose.  In'the  great  majority 
of  cases,  as  the  liquid  is  absorbed,  the  walls  of  the  chest  are  con- 
tracted or  collapsed,  so  that  the  diseased  side,  which  at  the  height 
of  the  effusion  measured  perhaps  an  inch  or  two  more  than  the 
healthy  side,  now  gradually  becomes  considerably  smaller,  some- 
times to  the  extent  of  two  or  three  inches.  The  contraction  is 
first  perceptible  in  the  upper  part  of  the  chest,  and  with  the 
depression  and  more  fixed  condition  of  the  shoulder,*  contrasts 
remarkably,  on  inspection,  with  the  full  development  and  active 
motions  of  the  sound  side.  On  examining  the  contracted  side 
more  narrowly,  we  see,  in  detail,  that  the  ribs  are  lower  at  the 
sides  and  closer  together,  the  scapula  more  prominent  and  nearer 
to  the  spine  ;  and  sometimes  the  sternum,  and  occasionally  even 
the  spinal  column  also,  are  curved  concave  towards  this  side. 
[To  these  characters  Dr.  Woillez  has  added  inclination  of  the  ribs 
downwards,  absence  of  the  natural  lateral  curve  of  these  bones, 
as  if  they  had  undergone  pressure  from  without  inwards,  and  irre- 
gularity of  the  contracted  surface.  This  phenomenon  will  occur 
in  cases  where  the  contraction  mainly  affects  the  transverse  diame- 
ter, but,  according  to  Dr.  Walshe,  the  curvature  will,  on  the  con- 
trary, be  greater  than  natural,  when  the  antero-posterior  diameter 
has  been  chiefly  involved  in  the  retrocession.  The  same  authority 
thinks  that  permanent  displacement  of  the  heart  is  one  of  the  most 
effectual  causes  of  diminution  of  the  antero-posterior  diameter.] 
In  all  this  we  see  the  results  of  the  atmospheric  pressure,  together 
with  unantagonized  muscular  efforts,  acting  on  the  walls  of  the 
chest.  [Several  of  the  normal  measurements  of  the  chest  are 
affected  by  this  contraction— the  distances  between  the  nipple  and 
the  median  line  of  the  sternum,  between  the  nipple  and  the  an- 
tero-superior  spine  of  the  ileum  ;  and  between  the  twelfth  rib  and 
that  spine.  Dr.  Walshe  in  one  case  found  the  distance  from  the 
nipple  to  the  middle  line  an  inch  and  a  quarter  less  on  the  affected 
than  on  the  sound  side;  in  another  case  there  was  a  deficiency  of 
three  quarters  of  an  inch  between  the  nipple  and  the  iliac  spine, 
and  of  half  an  inch  between  the  twelfth  rib  and  that  spine  in  other 
instances.  Though  in  some  cases  the  nipple  is  visibly  lower  than 
its  fellow,  the  superficial  measurements  between  the  nipples  and 
the  sterno-clavicular  articulations  do  not  differ  in  any  appreci- 

[«  The  shoulder  is  not  always  depressed,  but,  on  the  contrary,  may  be  raised 
considerably  above  the  natural  level.  In  this  case  the  patient  appears  lo  lean  to 
the  healthy  side.] 
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able  amount,  or  may  be  actually  less  in  the  diseased  than  in  the 
healthy  side.]  The  same  pressure  tends  to  fill  the  cavity  from  the 
abdomen :  thus  the  diaphragm  is  pressed  permanently  upwards, 
carrying  with  it  the  mass  of  the  liver  on  the  right  side,  and  the 
resonant  stomach  on  the  left ;  and  on  watching  the  abdomen,  it 
is  not  seen  to  swell  on  that  side,  as  on  the  other,  at  each  inspira- 
tion. In  some  cases,  too,  the  same  pressure  is  exerted  within  the 
chest  from  the  sound  side,  causing  displacements  the  very  reverse 
of  those  which  have  been  occasioned  by  the  pressure  of  the  pre- 
vious effusion.  We  have  seen  many  cases  in  which  the  healthy 
lung  had  displaced  the  mediastinum  towards  the  contracted  side, 
not  only  under  the  whole  sternum,  but  even  under  the  cartilages 
of  the  ribs  to  the  extent  of  an  inch  beyond  it ;  so  that  these  parts 
sounded  well  on  percussion,  and  the  intercostal  spaces  there 
showed  movements  of  respiration  which  scarcely  affected  any 
other  part  of  that  side.  Dr.  Stokes  has  recorded  a  case  in  which, 
after  the  absorption  of  an  effusion  on  the  right  side,  the  heart  was 
drawn  over  to  that  side,  so  that  its  pulsations  were  felt  to  the  right 
and  not  to  the  left  of  the  sternum.  We  have  met  with  three  ex- 
amples of  this  kind,  in  which  the  heart  became  permanently  dis- 
placed to  the  right.  We  have  also  seen,  after  the  removal  of 
pleuritic  effusion  on  the  left  side,  the  heart  drawn  upwards  to  the 
left,  so  that  its  pulsations  were  distinct  from  the  fifth  to  the  third 
rib,  near  the  axilla.  Dr.  Stokes  describes  a  case  in  which,  after 
an  acute  effusion  on  the  left  side,  which  displaced  the  heart  to  the 
right  of  the  sternum  after  the  removal  of  the  effusion,  the  heart 
remained  loose,  falling  from  one  side  of  the  sternum  to  the  other, 
according  to  the  position  of  the  body. 

We  proceed  to  describe  the  signs  obtained  by  auscultation  of 
a  side  contracting  after  chronic  pleurisy.  In  many  cases  where 
the  effusion  has  been  copious  and  of  long  standing,  the  sounds 
of  respiration  and  percussion  continue  permanently  imperfect, 
although  the  liquid  be  completely  removed  ;  and  in  almost  every 
case  they  are  more  or  less  impaired  for  months  after  the  attack  ; 
in  fact  they  correspond  pretty  well  with  the  appearance  and 
diminished  motion  of  the  affected  side,  and  are  to  be  referred  to 
the  same  causes.  The  improvement  is  generally  to  be  found 
first  in  the  upper  part  of  the  chest,  and  near  the  spine.  [Friction 
sounds  varying  in  type,  are  sometimes  audible  in  the  posterior 
regions  of  the  chest.  Dr.  Walshe  has  found  a  distinct  leather- 
creak  in  the  supra  spinata  fossa,  (an  exceeding  rare  situation  for 
this  class  of  sounds,)  gradually  dwindling  into  a  slight  rubbing 
sound  at  the  angle  of  the  scapula,  while,  on  the  anterior  surface, 
scarcely  more  than  a  grazing  sound  could  be  detected.  The 
duration  is  variable,  disappearing  in  some  cases  in  a  few  days, 
and  in  others  again,  remaining  for  months  after  retraction  is  esta- 
blished.] With  the  return  of  a  weak  respiratory  murmur,  and  slight 
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resonance  on  percussion,  some  degree  of  vocal  resonance  may 
also  accompany  the  removal  of  the  liquid  in  the  upper  parts  of  the 
chest  amounting  to  loud  bronchophony,  often  accompanied  by  a 
remarkable  buzz,  in  other  parts  being  merely  the  diffused  vocal 
fremitus,  according  to  the  size  of  the  bronchial  tubes  and  the 
degree  and  permanency  of  their  compression.  This  is  one  of  the 
instances  in  which  some  physical  signs  may  deceive  us,  unless  atten- 
tion be  paid  to  all,  and  to  the  general  history  of  the  case ;  for  if,  for 
the  first  time,  we  see  a  patient  with  the  above  signs,  and  he  happen 
to  have  bronchitis,  we  may  be  led  to  believe  that  the  resonance 
of  the  voice  and  the  dulness  are  caused  by  consolidation  from 
recent  inflammation  of  the  lung,  or  from  tubercle  :  but  this  error 
may  be  avoided  by  attending  to  the  history  of  the  case,  and  the 
signs  of  contraction  that  characterize  it.  The  dulness  on  per- 
cussion in  the  contracted  chest  is  less  owing  to  the  absence  of  air 
than  to  the  compressed,  drawn-in  condition  of  the  walls,  which 
are  no  longer  free  to  vibrate  ;  and  although  there  be  air  in  consider- 
able quantity  in  the  lung  underneath,  this  air  gives  no  spring  to 
counterbalance  the  atmospheric  pressure,  which  is  continually 
acting  as  a  dead  weight  on  the  contracted  side.  Sometimes  more 
sound  may  be  obtained  by  pressing  the  fingers  strongly  on  the 
side,  and  then  striking  on  them  ;  this  pressure  brings  the  walls 
beyond  the  unequal  atmospheric  weight,  so  that  they  may  then 
vibrate  more  freely,  as  we  have  formerly  explained. 

We  find,  then,  that  in  these  cases  of  pleurisy,  the  condition  of 
the  side  of  the  chest  was,  at  the  period  of  the  copious  effusion, 
the  reverse  of  what  it  becomes  when  that  effusion  is  removed  ; 
then  it  was  dilated,  and  the  adjoining  parts  pushed  from  it ;  now 
it  is  contracted,  and  the  adjoining  parts  drawn  into  it.  Is  there 
not,  then,  an  intermediate  stage,  in  which  neither  of  these  condi- 
tions is  presented,  and  the  side  has  the  usual  shape  and  dimen- 
sions ?  Our  experience  leads  to  the  conclusion  that  there  is  not ; 
but  that  the  transition  from  one  condition  to  the  other  is  not 
generally  uniform,  but  partial.  The  common  case  is  that  the  con- 
traction begins  in  the  upper  part  of  the  chest  before  the  dilatations 
and  displacements  have  ceased  in  the  lower ;  and  it  seldom  hap- 
pens that  there  is  not,  during  the  diminution  of  a  pleuritic  effusion, 
an  irregularity  in  the  shape  of  the  chest,  a  comparative  bulging  of 
the  lower  portion,  which  may  serve  to  distinguish  it  from  consoli- 
dation of  the  lung. 

In  the  cases  hitherto  considered,  the  effusion  has  been  supposed 
to  be  general  and  to  fill  the  cavity  of  one  side  of  the  chest ;  and 
the  contraction  after  its  removal,  although  irregular,  to  be  also 
general.  In  case  of  partial  effusions,  limited  by  rigid  adhesions 
to  transverse  portions  of  the  chest,  it  is  plain  that  the  thoracic 
walls  cannot  contract  enough  in  those  parts  to  obliterate  them. 
In  the  few  cases  of  this  kind  which  we  have  seen,  there  had  been 
28 
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partial  contraction ;  but  the  space  occupied  by  the  effusion  was 
chiefly  filled  either  with  air,  or  by  the  adjoining  viscera  pushed  in, 
or  with  a  semi-solid  curdy  fluid,  probably  the  inspissated  remains 
of  the  effusion. 

{The  following  table  exhibits  the  signs  of  absorption, 

d.  2.  With  Retraction  of  the  Chest. 

Inspection. — Retraction,  or  more  commonly  depression ;  procidentia  of  the  shoul- 
der, of  the  ribs,  and  of  the  nipple  ;  in  rare  exceptional  cases  elevation  of 
the  shoulder;  scapula  tilted  outwards  at  its  inferior  angle;  lateral  curva- 
ture of  the  dorsal  spine,  with  the  concavity  towards  the  diseased  side ; 
distortion  of  the  ribs;  intercostal  spaces  unnaturally  narrow;  diminished 
motions  of  expansion  and  of  elevation,  especially  of  the  former,  while  the 
latter  is  effected  in  the  same  manner  as  during  the  period  of  effusion  with 
dilatation;  motions  of  ribs  on  each  other  much  impaired. 

Application  of  the  hand. — Surface  felt  to  be  irregular  and  uneven;  rubbing  vibra- 
tion sometimes,  but  rarely,  felt. 

Mensuration. — Semi-circular  measurement  diminished ;  deficient  increase  of  width 
during  inspiration  ;  antero-posterior  diameter  diminished  ;  as  likewise  the 
vertical  measurement;  distance  between  the  nipple  and  the  middle  line 
diminished;  distance  between  the  clavicle  and  the  nipple  increased;  that 
between  the  nipple  and  the  iliac  spine,  and  between  the  nipple  and  the 
twelfth  rib,  decreased. 

Percussion. — Sound  dull  and  of  short  duration,  with  marked  resistance  under  the 
finger  at  the  lower  parts;  superiorly  it  is  clearer,  in  the  inferior  regions 
it  has  a  wooden  character,  and  at  the  antero-superior,  often  a  tubular  one. 

Auscultation. — Respiratory  murmurs  suppressed  at  base,  at  upper  parts  weak 
and  harsh,  or  bronchial;  this  partial  restoration  may  not  occur  for  many 
months  after  the  commencement  of  contraction  ;  friction  sounds  commonly 
audible,  of  rubbing,  grating,  or  creaking  type ;  bronchophony  and  bron- 
chial cough,  especially  posteriorly. 

Situation  of  surrounding  parts. — The  vault  of  the  diaphragm  and  the  subjacent 
viscera  are  sometimes  drawn  above  their  natural  level ;  mediastinum  and 
heart  commonly,  but  by  no  means  always,  restored  to  their  natural  posi- 
tions.] 

It  might  be  supposed  that  individuals,  whose  lungs  are  reduced, 
by  contraction  of  the  chest  after  pleurisy,  to  little  more  than  half 
their  natural  size,  would  be  reduced  to  a  very  frail  state  of  health 
and  a  low  scale  of  bodily  strength ;  yet  it  is  curious  enough,  that 
some  such  individuals  have  continued  to  enjoy  good  health,  and 
to  be  actively  engaged  in  the  pursuits  of  life.  Laennec  mentions 
the  case  of  a  distinguished  surgeon  of  Paris,  who,  although  he  had 
one  side  contracted,  in  a  very  marked  degree,  from  an  attack  of 
pleurisy  in  his  youth,  yet  enjoyed  excellent  health,  and  was  in  the 
habit  of  lecturing  twice  a  day  without  inconvenience.  We  have 
met  with  a  few  instances  of  the  same  kind,  but  they  were  in  young 
subjects  in  whom  the  walls  and  organs  of  the  chest  are  capable  of 
more  extensive  adaptation  than  in  after  life,  and  in  no  such  case 
have  we  found  the  contraction  excessive,  nor  the  respiratory 
murmur  nearly  abolished.  In  other  cases  (and  they  are,  we  be- 
lieve, the  most  common)  extensive  contraction  of  the  chest  causes 
such  an  habitual  shortness  of  breath  and  tendency  to  palpitation, 
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as  to  incapacitate  the  subject  from  active  exertion,  so  that  even 
slight  bronchial  attacks,  or  febrile  excitement,  cause  severe  and 
distressing  dyspnoea.  We  have  further  had  occasion  to  observe, 
that  before  the  system  becomes  accommodated  to  the  abridgment 
of  respiration  which  this  lesion  produces,  and  even  afterwards, 
under  unfavourable  circumstances,  there  is  an  enfeebled  or  ca- 
chectic state  of  the  whole  frame,  in  which  various  trains  of  dis- 
order may  arise  ;  and  unless  care  be  taken  to  counteract  them  by 
remedies  and  circumstances  most  favourable  to  the  general  health, 
scrofulous  or  dropsical  disorders  may  be  engendered,  and  develop 
new  mischief  in  the  respiratory  organs  or  elsewhere.  Although, 
therefore,  we  may  look  on  contraction  of  the  chest  as  a  mode  of 
curative  termination  of  pleurisy,  it  is  one  of  the  least  favourable 
kind,  and  liable  to  many  detracting  circumstances. 

EMPYEMA. — The  other  class  of  cases  in  which  effusion  pre- 
ponderates over  absorption,  and  the  liquid  can  only  be  removed 
through  a  perforation  of  the  pleura,  comes  next  to  be  considered. 
This  character  is  to  be  traced  in  some  instances  to  the  condition 
of  the  membrane,  which,  either  from  its  continued  inflammation, 
or  from  change  of  its  structure,  secretes  more  than  it  can  ab- 
sorb :  sometimes  the  accumulative  tendency  of  the  effusion  may 
arise  from  some  obstruction  in  the  circulation,  dependent  on  dis- 
ease of  the  heart  or  great  vessels,  on  tuberculous  or  other  consoli- 
dation of  the  lungs,  or  even  on  the  partial  pressure  of  the  effusion 
itself.  But  the  more  common  cause  of  increasing  effusion  is  in 
the  nature  of  the  matter  effused,  which,  when  of  a  purulent  cha- 
racter, is  not  readily  absorbed,  and  constitutes  the  Empyema  of 
authors. 

[This  term,  which  etymologically  (f^rfv^o,  from  tv,  in,  and  xvav, 
pus,)  means  any  internal  collection  of  pus,  was  restricted  by  the 
older  writers  to  purulent  accumulation  in  the  chest,  a  condition 
which  would  be  more  correctly  expressed  by  the  term  Pyothorax. 
In  practice,  however,  the  word  empyema  is  now  generally  em- 
ployed in  a  wider  sense,  and  is  applied  to  every  fluid  pleuritic 
collection,  whether  purulent,  puriform,  albumino-serous,  or  other- 
wise, which  manifestly  runs  a  chronic  course,  and  continues  sta- 
tionary, or  increases  in  spite  of  remedial  measures. — (Walshe, 
Cyc.  Prat.  Surg.,  Pt.  ix.,  p.  94.)] 

SYMPTOMS. — The  symptoms  and  signs  of  empyema  are  general- 
ly those  already  described  as  indicating  extensive  liquid  effusion, 
but  they  may  be  modified  by  the  length  of  time  that  effusion  con- 
tinues; thus,  although  the  feeling  of  dyspnoea,  and  perhaps  the 
fever,  may  have  abated,  even  with  the  effusion  on  the  increase, 
yet  the  general  disorder  of  the  system,  and  the  signs  of  enlarge- 
ment of  the  side,  and  displacement  of  its  usual  boundaries,  com- 
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monly  become  more  marked.  [The  decumbiture  varies,  as  a 
general  rule,  with  the  duration  of  the  disease.  Patients  with  em- 
pyema  lie,  for  a  time,  almost  without  exception,  on  the  affected 
side,  or  on  its  outer  and  posterior  edge, — that  is,  on  the  back  and 
side  conjointly,  with  the  head  bent  towards  the  shoulder  of  the 
affected  side  ;  in  this  manner  the  viscera  are  better  protected  from 
the  pressure  of  the  accumulated  fluid.  In  the  more  chronic  cases, 
decumbiture  on  the  back,  or  on  the  sound  side,  is  borne.]  It  is 
by  no  means  constantly  observed  that  the  effusion  of  pus  is  pecu- 
liarly marked  by  the  occurrence  of  rigors,  hectic  fever,  or  more 
constitutional  disturbance  than  that  which  attends  the  effusion  of 
mere  serum  and  lymph ;  but  when  such  symptoms  do  occur,  there 
is  a  probability  in  favour  of  the  effusion  being  truly  purulent.  [It 
is  a  matter  of  common  belief  that  when  there  is  hectic,  it  is  a  proof 
that  the  pleuritic  fluid  is  purulent.  Dr.  Walshe  considers  this  as 
decidedly  an  error ;  for  he  has  repeatedly  observed  cases  of  the 
kind  in  which  the  contents  of  the  pleura  were  discovered  after 
death  to  be  purely  sero-albuminous.  (Edema  of  the  integuments 
of  the  affected  half  of  the  thorax,  sometimes  involving  the  entire 
side  of  the  body,  commonly  attends  advanced  einpyema  :  the  face, 
too,  is  puffy,  and  has  a  semi-transparent  aspect ;  the  lips  are  tumid 
and  livid-coloured.]  The  long-continued  pressure,  perhaps  joined, 
as  Dr.  Stokes  has  suggested,  with  the  paralyzing  influence  of 
prolonged  inflammation,  causes  the  muscular  portions  of  the  walls 
to  yield  to  an  increased  extent ;  hence  the  intercostal  spaces  be- 
come more  prominent,  and  the  diaphragm  further  pressed  into  the 
abdomen,  carrying  with  it  the  abdominal  viscera.  Thus  on  the 
right  side  the  liver  may  be  pressed  down  to  the  umbilicus  and 
ilium,  causing  a  protuberance  there,  which  has  not  unfrequently 
been  mistaken  for  the  chief  disease.  On  the  left  side,  the  stomach 
is  not  generally  so  much  displaced,  but  the  diaphragm  is  pushed 
down  more  behind,  carrying  with  it  the  spleen  and  the  colon,  the 
pressure  on  which  sometimes  seems  to  cause  flatulent  distension 
of  the  abdomen.  In  a  case  of  this  kind  which  we  have  recently 
witnessed,  the  enlargement  of  the  chest  was  entirely  behind,  the 
left  infra-mammary  region  not  being  at  all  full,  and  giving  the 
resonance  of  the  stomach,  although  the  heart  was  displaced  to  the 
right  of  the  sternum. 

When  the  effusion  is  purulent,  there  is  not  uncommonly  asso- 
ciated with  it  an  ulcerative  process,  which  may  permit  the  matter 
to  escape  through  the  lungs,  the  walls  of  the  chest,  or  the  dia- 
phragm, and  which,  in  cases  of  long  continuance,  often  involves 
other  parts  besides  that  through  which  the  matter  is  evacuated. 
Thus  after  death  we  often  find  small  excavations  in  the  layer  of 
semi-organized  lymph  coating  the  walls  of  the  chest,  and  in  some 
instances,  this  ulceration  perforates  the  pleura  and  a  layer  of  inter- 
costal muscles,  without  proceeding  further.  In  other  cases  the 
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ribs,  vertebrae,  or  sternum,  become  partially  carious  from  the  same 
cause.  When  this  ulcerative  process  proceeds  so  far  as  to  cause 
the  matter  to  point  externally,  a  soft  fluctuating  swelling  is  felt  at 
some  part  of  the  chest ;  and  it  may  generally  be  known  to  com- 
municate with  the  interior  of  the  chest  by  its  becoming  tense  dur- 
ing expiration,  and  softer  during  inspiration.  Not  uncommonly 
the  matter  burrows  under  and  between  the  muscles  and  integu- 
ments of  the  chest,  and  points  at  several  places,  and  at  a  distance 
from  the  perforation  of  the  pleura.  We  have  seen  abscesses  con- 
nected with  empyema  point  in  three  instances  under  the  pectoral 
muscle,  once  in  the  right  hypochondriac  region,  and  once  close  to 
the  spine :  that  in  the  hypochondriac  region  had  been  mistaken 
for  an  abscess  of  the  liver ;  in  this  case  it  was  found  after  death 
that  there  were  perforations  of  both  intercostal  muscles  and  dia- 
phragm ;  and  between  the  layers  of  the  latter,  the  matter  passed 
to  the  margin  of  the  ribs,  and  there  spread  under  the  integuments, 
communicating  with  the  other  perforation  between  the  ribs.  The 
superficial  abscesses  are  sometimes  accompanied  by  much  local 
pain  and  tenderness  ;  but  in  some  cases  these  are  scarcely  com- 
plained of.  These  abscesses  are  generally  slow  in  opening  spon- 
taneously: they  generally  first  spread  between  the  muscles  and 
integuments,  causing  a  puffy  state  of  the  parts.  When  the  open- 
ing does  take  place,  there  is  a  discharge  of  matter,  more  or  less 
copious  ;  and  this  recurs  from  time  to  time,  especially  during  any 
strong  efforts  of  expiration,  as  in  coughing.  Sometimes  air  is 
drawn  at  the  orifice  during  strong  inspirations,  and  the  next  jets 
of  matter  issue  with  greater  force,  occasionally  mixed  with  bub- 
bles of  air.  After  the  air  has  gained  access  to  the  empyema,  the 
pus,  which  was  at  first  inodorous,  generally  in  a  few  days  becomes 
foetid,  exhaling  the  odour  of  sulphuretted  hydrogen :  and  with  this 
change  in  the  discharge,  there  is  increased  constitutional  disturb- 
ance, sometimes  manifesting  itself  in  form  of  irritative  fever,  with 
bounding  pulse  and  heat  of  skin,  alternated  with  colliquative 
sweats ;  sometimes  producing  typhoid  symptoms,  and  a  state  of 
general  depression. 

When  the  matter  of  empyema  is  discharged  by  ulceration 
through  the  lungs  or  bronchi,  there  is  a  violent  fit  of  coughing 
almost  like  vomiting,  ending  in  the  expectoration  of  large  quan- 
tities of  matter.  These  efforts  sometimes  threaten  suffocation  : 
but  the  discharge  is  followed  by  considerable  abatement  of  the 
symptoms.  Laennec  considered  this  a  more  common  event  than 
perforation  of  the  walls  of  the  chest :  our  own  experience  would 
indicate  the  contrary  ;  but  there  are  on  record  many  cases  of  both 
results.  The  ulceration  through  the  substance  of  the  lung  or  air- 
tubes  is  described  by  Dr.  Townsend  to  be  accompanied  by  the 
formation  of  a  gangrenous  eschar,  which  is  detached,  and  the  fis- 
tulous  passage  is  lined  with  a  false  membrane,  which  prevents  the 
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matter  from  spreading  through  the  lung,  and  conducts  it  to  the 
air-tubes. 

The  evacuation  of  the  matter  by  fistulous  openings  may  go  on 
continually,  or  recur  from  time  to  time,  with  more  or  less  tempo- 
rary relief,  for  weeks,  months,  or  even  years ;  the  patient  in  some 
instances  recovering,  in  others  sinking  from  the  continued  effects 
of  the  disease.  In  the  former  case,  the  discharge  soon  becomes 
less,  and  entirely  loses  its  fetid  character;  the  wound  heals,  and 
the  chest  gradually  becomes  contracted  in  the  manner  before 
described,  there  being  a  partial  return  of  respiration  in  some  por- 
tions of  the  chest. 

[CAUSES. — Pleurisy  is  one  of  the  most  frequent  of  all  the  phleg- 
masiae,  occupying  the  fifth  rank  in  acute  affections  and  coming 
next  after  pneumonia,  typhoid  fever,  bronchitis  and  the  anginse. 
It  constituted  one-twentieth  of  the  whole  number  of  patients  ad- 
mitted into  the  service  of  Dr.  Chomel,  at  the  Hotel  Dieu,  in 
1838-39.  If  the  number  of  cases  in  which  the  pleura  presented 
traces  of  false  membranes  were  also  counted,  this  proportion 
would  be  materially  increased,  for  there  are  few  autopsies  at 
which  we  do  not  find  some  evidence  of  pleurisy,  either  recent 
or  old. 

Pleurisy  exists  at  all  ages,  but  under  one  year  of  age,  simple 
pleurisy  is  comparatively  rare  ;  it  is  more  common  between  one 
and  five  years,  and  again  diminishes  until  fifteen,  when  it  becomes 
again  frequent.  In  old  age  it  is  comparatively  rare.  Secondary 
pleurisy  is  very  common  in  young  children.  Pleurisy  is  much 
more  common  in  males  than  females,  at  all  ages;  of  thirty-six  cases 
taken  at  hazard  by  Valleix,  there  were  thirty-one  males  and  five 
females.  Acute  articular  rheumatism,  according  to  Bouillaud  and 
Chomel,  predisposes  to  pleurisy.  It  is  more  frequent  in  winter 
and  spring  than  at  any  other  season.] 

We  are  not  aware  that  any  circumstances  predispose  to  pleu- 
risy further  than  those  which  render  the  body  liable  to  other  in- 
flammations, such  as  a  relaxed  or  debilitated  state  of  the  system 
after  fevers  or  other  severe  disorders,  the  puerperal  state,  £c. 

Of  the  exciting  causes  of  pleurisy,  cold  is  by  far  the  most  com- 
mon, especially  exposure  to  cold  winds ;  hence  it  is  observed  to 
prevail  especially  in  the  month  of  March.  It  may,  however,  be 
excited  by  external  injuries,  such  as  wounds  and  contusions  of 
the  chest,  fractured  ribs,  &c. :  in  these  cases  the  disease  is  not 
uncommonly  latent,  and  becomes  chronic.  It  is  an  occasional 
complication  of  continued  and  exanthematous  fevers,  particularly 
in  some  epidemics,  constituting  one  of  their  dangerous  complica- 
tions. Less  frequently  it  is  excited  by  gout  or  rheumatism  ;  and 
on  the  sudden  removal  of  a  cutaneous  eruption,  or  healing  of  an 
old  ulcer  or  other  habitual  drain.  It  sometimes  occurs  from  the 
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extension  of  inflammation  from  the  lung,  the  peritoneum,  or  the 
walls  of  the  chest.  From  the  latter  cause,  it  not  unfrequently 
forms  the  closing  scene  in  cancer  of  the  breast.  It  is  occasionally 
associated  with  erysipelas,  diffuse  inflammation  of  the  cellular 
tissue,  inflammation  of  the  veins,  and  puerperal  fever  ;  in.  such 
cases  it  is  usually  latent,  and  accompanied  by  the  typhoid  symp- 
toms common  in  those  formidable  diseases.  It  is  not  uncommonly 
excited  by  tubercles  in  the  lung,  both  in  their  solid  state,  and  after 
they  have  been  softened.  In  the  latter  case,  when  the  pleura  is 
perforated,  there  is  generally,  also,  the  admission  of  air  into  the 
pleura,  producing  the  complex  lesion,  pleuritic  pneumothorax,  to 
be  afterwards  noticed. 

[COMPLICATIONS. — The  most  common  complications  of  acute 
pleurisy  are  pneumonia  and  pericarditis.  The  former,  very  fre- 
quent, coexists  with  the  disease,  but  not  necessarily  so,  as  has 
been  asserted.  Double  pleurisy  is  always  complicated  with  tu- 
bercles.] 

DIAGNOSIS. — In  its  very  earliest  stage,  at  the  first  attack  of  pain, 
pleurisy  may  be  mistaken  for  pleurodyne  and  nervous  pains  of 
the  chest  and  upper  part  of  the  abdomen  ;  and  as  there  are  rarely 
any  distinctive  physical  signs  at  this  period,  we  must  seek  for  the 
character  of  pleurisy  in  the  general  symptoms  of  fever,  heat  of 
skin,  and  sharp  hard  pulse,  and  sometimes  in  the  short  dry  cough 
which  accompanies  it.  In  a  short  time,  however,  the  physical 
signs  become  the  most  characteristic  marks  of  the  disease.  It  is 
unnecessary  here  to  repeat  the  description,  and  it  only  remains  to 
point  out  the  signs  which  distinguish  pleurisy  from  some  other 
lesions  which  most  resemble  it. 

Consolidation  of  the  lung  differs  from  pleurisy  in  its  not  causing 
any  displacement  of  the  contents  or  walls  of  the  thorax,  and  gene- 
rally, also,  in  its  increasing  the  vocal  resonance  of  the  affected 
side,  whether  heard,  or  felt  by  the  hand ;  and  by  its  leaving  some 
sound  of  respiration,  which  is  generally  of  a  bronchial  character. 

Partial  pleurisies  confined  by  adhesions  are  less  easily  distin- 
guished, because,  where  the  lung  is  adherent,  there  may  be  as 
much  bronchophony  and  respiration  as  in  cases  of  consolidation ; 
but  on  examination,  these  will  be  found  to  be  more  circumscribed 
than  in  the  latter  case,  all  sound  being  absent  in  other  parts,  which 
further  present  the  signs  of  enlargement  or  displacement  of  the 
heart,  liver,  or  mediastinum,  with  fulness  of  the  intercostal  spaces, 
generally  more  remarkably  than  usual.  A  similar  irregularity  in 
the  shape  of  the  chest  will  serve  to  distinguish  pleurisy  in  the 
progress  of  cure  by  contraction  of  the  chest,  from  the  case  of  a 
consolidated  lung. 
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The  diagnosis  of  intra-thoracic  tumours  was  described  under 
their  head. 

Chronic  pleurisy  is  liable  to  be  confounded  with  tuberculous 
phthisis,  for  their  general  symptoms  are  often  very  similar ;  and 
in  truth  they  sometimes  coexist,  or  run  into  one  another.  But 
their  physical  signs  sufficiently  separate  the  two  kinds  of  lesion  ; 
there  never  being  in  phthisis  that  general  dulness  and  absence  of 
respiration,  with  enlargement  of  the  side  and  displacement  of  parts, 
which  occur  in  empyema.  [Nor  is  the  resistance  felt  by  the  per- 
cussing fingers  so  marked,  as  that  caused  by  liquid  effusion.  The 
progress  of  the  signs  depending  on  tubercular  accumulation,  is  in 
phthisis  from  above  downwards, — in  empyema  from  below  up- 
wards.] The  expectoration  in  chronic  pleurisy  is  sometimes  puru- 
lent without  any  communication  with  the  pleura,  or  disease  in 
the  substance  of  the  lung  ;  it  is  in  fact  the  product  of  a  bronchitis 
which  generally  accompanies  the  last  stages  of  most  diseases  of 
the  chest. 

From  simple  bronchitis,  dilated  air-cells  and  tubes,  and  other 
chronic  affections  of  the  chest,  the  distinction  of  pleurisy  through 
its  physical  signs  is  sufficiently  evident. 

Its  diagnosis  from  hydrothorax  will  be  afterwards  pointed  out. 

[Chronic  pleurisy  may  be  confounded  with  cancerous  solidifica- 
tion. The  differential  diagnosis  has  already  been  pointed  out, 
(p.  404,  405). 

The  dilatation  of  the  side  and  the  dull  sound  produced  by  en- 
largement of  the  liver  may  be  mistaken  for  empyema.  It  may  be 
distinguished  from  empyema,  according  to  Dr.  Stokes,  by  the  fol- 
lowing characters :  1 .  Absence  of  intercostal  paralysis  or  protrusion. 
This  statement  should  be  modified,  for,  in  some  cases  of  enlarge- 
ment of  the  liver,  the  subjacent  intercostal  spaces  are  manifestly 
more  prominent  than  those  of  the  other  side.  2.  The  clearness,  on 
percussion,  of  the  upper  and  middle  portions  of  the  chest.  3.  The 
loudness  of  respiration  in  the  postero-inferior  regions,  which  is 
much  greater  than  could  be  anticipated  from  the  amount  of  dul- 
ness. 4.  The  absence  of  lateral  displacement  of  the  heart,  and  the 
existence,  in  many  cases  at  least,  of  the  vertical  displacement  up- 
wards. This  is  principally  seen  when  the  left  lobe  of  the  liver  is 
engaged.  5.  The  fact  of  the  interlobular  fissure  being  parallel  with 
the  mesian  line ;  for  in  displacement  of  the  liver,  the  pressure  being 
exercised  on  the  right  lobe,  the  interlobular  fissure  is  directed  to- 
wards the  left  side,  and  forms  a  considerable  angle  with  the  mesian 
line.  6.  In  cases  of  hepatic  tumour  without  pleuritis,  the  dulness 
of  the  postero-inferior  portion  of  the  side  disappears  on  the  patient 
taking  a  deep  inspiration,  returns  upon  expiration,  and  remains 
fixed  during  ordinary  breathing.  Dr.  S.  has  never  witnessed  this 
phenomenon  in  any  case  of  empyema ;  he  believes,  however,  that 
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the  test  is  not  applicable  when  the  lower  portion  of  the  pleura  has 
been  obliterated  by  adhesions.  When  the  liver  has  been,  pre- 
viously to  the  enlargement,  or  at  its  commencement,  bound  down 
by  adhesions,  so  that  the  increase  in  size  is  principally  confined  to 
the  superior  portion  of  the  organ,  great  difficulty  will  be  expe- 
rienced in  establishing  a  diagnosis,  particularly,  as  is  often  the 
case,  when  false  membranes  have  been  thrown  out  at  the  base  of 
the  lung.  The  history  of  the  case  must  be  our  chief  guide. 

Enlargement  of  the  spleen  sometimes  causes  protrusion  of  the 
corresponding  size.  Enlargement  of  this  organ  generally  occurs 
in  continued  fever,  or  is  consecutive  to  intermittent  fever;  in  both 
of  which  affections  effusion  into  the  pleura  is  exceedingly  rare. 
So  that  an  inquiry  into  the  circumstances  of  the  case  will  prevent 
error.  The  form  of  the  part  emitting  the  dull  sound  on  percussion 
will  further  localize  the  enlargement  of  the  spleen,  and  the  con- 
dition of  the  respiratory  murmurs,  posteriorly  especially,  proves  the 
freedom  of  the  pleura  from  effusion. 

The  distinction  of  an  external  abscess  communicating  with  the 
pleura  from  a  mere  parietal  collection  of  pus,  is  to  be  established 
by  the  history  of  the  case,  and  the  presence  of  the  physical  signs 
of  empyema.] 

PROGNOSIS. — Simple  acute  pleurisy,  although  a  serious  disease, 
and  full  of  danger  when  neglected,  generally  yields  to  remedies 
promptly  employed  before  the  effusion  is  copious.  But  if  active 
measures  have  been  delayed  or  insufficiently  used,  or  if  the  effu- 
sion be  purulent,  or  if  there  be  other  diseases  in  the  chest,  such 
as  organic  lesions  of  the  heart,  liver,  or  kidneys,  or  tuberculous  or 
other  deposits  in  the  lungs,  pleurisy  often  becomes  an  intractable 
and  even  fatal  disease.  It  does  not  commonly  prove  fatal  in  its 
acute  stage  from  the  quantity  of  the  effusion,  except  when  the  dis- 
ease attacks  both  pleurae  at  once,  or  in  cases  in  which  empyema, 
or  some  previously  existing  disease  in  the  other  lung,  prevents  its 
free  expansion  to  supply  the  defect  of  that  which  is  compressed. 
The  very  rapid  accumulation  of  the  effused  fluid  is  generally  an 
unfavourable  sign  ;  for  experience  has  proved  that  in  such  a  case 
its  dispersion  is  more  difficult. 

[According  to  Dr.  Louis,  pleurisy  in  an  individual  enjoying 
perfect  health  at  the  time  of  the  attack,  almost  always  terminates 
favourably.  Of  upwards  of  one  hundred  and  fifty  patients  seized 
with  the  disease  under  these  circumstances,  he  did  not  lose  one. 
But  when  it  is  a  secondary  affection,  it  is  much  more  serious,  and 
though  in  general  its  gravity  is  proportioned  to  the  severity  of  the 
primary  disorder,  it  may  prove  fatal,  when  developed  in  the  course 
of  an  insignificant  malady — as  simple  bronchitis.  Pregnancy  is  a 
serious  complication  of  inflammation  of  the  pleura ;  death  often 
occurring  after  abortion  has  been  produced.  When  double — and 
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in  such  instances  it  is  nearly  always  secondary — it  is  very  seri- 
ous.] 

When  the  acute  symptoms  have  subsided,  and  the  extreme  op- 
pression resulting  from  the  first  effusion  has  abated,  the  probable 
issue  of  the  case  will  depend  much  on  the  condition  of  the  general 
health  and  strength.  If  this  continue  pretty  good,  there  is  reason 
to  hope  that  the  effusion  will  be  gradually  removed  ;  and  this  hope 
becomes  more  sure  as  soon  as  the  sounds  of  percussion  and  respi- 
ration are  heard  returning  to  any  part,  however  small,  in  which 
they  had  been  previously  absent.  But  if  the  weakness  of  the 
body  increase,  and  some  of  the  functions  be  more  or  less  disor- 
dered, the  urine  scanty  and  high-coloured,  the  legs  or  surface 
oedematous,  or  the  expectoration  purulent,  with  night  sweats  and 
increasing  emaciation,  there  is  much  reason  to  fear  an  unfavour- 
able issue,  either  from  the  nature  of  the  effusion  or  the  want  of 
power  to  effect  its  absorption  before  it  fatally  oppresses  the  vital 
functions. 

In  case  of  empyema,  where  the  purulent  matter  makes  its  way 
into  the  bronchi,  or  through  the  walls  of  the  chest,  although  its 
discharge  may  give  considerable  relief  for  the  time,  yet  the  im- 
provement may  be  but  temporary ;  and  here  also  the  ultimate 
result  will  much  depend  on  the  general  health  and  strength,  as 
indicated  by  the  rational  symptoms,  as  well  as  on  the  condition 
of  the  lungs  and  other  organs.  Where  these  circumstances  are 
favourable,  a  permanent  cure  may  follow ;  or  the  spontaneous  dis- 
charge continuing  to  a  greater  or  smaller  extent,  a  tolerable  share 
of  health  may  continue  for  months  and  even  years.  But  not  un- 
commonly, before  the  matter  finds  its  way  externally,  it  has  pro- 
duced serious  mischief  in  other  parts,  and  by  totally  destroying 
the  irritability  of  the  intercostal  muscles,  by  causing  caries  of  the 
ribs,  sternum,  or  spine,  extensive  fistulous  abscesses  in  the  walls 
of  the  chest  and  abdomen,  or  tuberculous  deposits  in  the  lungs, 
and  at  the  same  time  injuring  the  constitution  generally,  it  leaves 
the  body  in  a  condition  most  unfavourable  to  the  restoration  of 
health.  These  circumstances  suggest  the  propriety  of  anticipating 
the  process  of  nature,  by  artificially  evacuating  the  matter  before 
these  serious  consequences  ensue. 

TREATMENT. — The  leading  indications  in  the  treatment  of  pleu- 
risy are,  1.  To  subdue  the  inflammation  ;  2.  To  promote  the  re- 
moval of  its  more  injurious  product ;  3.  In  chronic  cases  to 
improve  the  state  of  the  general  health,  and  to  counteract  the 
injurious  effects  of  the  persisting  disease. 

The  most  desirable  object  is  to  destroy  the  inflammation  at  its 
very  onset,  before  the  signs  show  that  the  effusion  is  considerable. 
For  this  purpose,  the  most  effectual  remedy  in  severe  cases  is  a 
full  general  bleeding,  carried,  if  possible,  to  such  an  amount  as 
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to  remove  all  pain  on  full  inspiration  ;  or,  if  there  be  little  or  no 
pain,  until  all  hardness  of  the  pulse  ceases.  This  should  be  fol- 
lowed by  free  leeching  or  cupping  of  the  affected  side.  We  think 
leeches  generally  preferable ;  but  they  should  not  be  applied  spar- 
ingly, and  they  should  be  immediately  followed  by  a  large  warm 
poultice  covered  with  flannel,  or  by  a  succession  of  warm  dry 
napkins.  These  depletory  measures  must  be  repeated  if  within  a 
few  hours  the  pain  return,  or  the  pulse  resume  its  hardness.  Of 
internal  remedies,  those  are  the  most  useful,  in  the  first  instance, 
which  assist  the  blood-letting  in  producing  an  impression  on  the 
circulation,  especially  brisk  purgatives  containing  mercury  and 
antimony,  which  act  fully  on  all  the  secretions.  Calomel  and 
James's  powder,  followed  by  an  active  draught  consisting  of  salts 
and  senna,  generally  answer  best.  Tartarized  antimony  is  less 
effectual  in  this  than  in  other  inflammations  of  the  chest :  it  may 
do  harm  if  it  excite  vomiting  ;  but  in  doses  short  of  that  effect  it 
may  prove  useful. 

It  commonly  happens  that  such  measures  take  off'  the  edge  of 
the  disease  without  destroying  it  entirely,  or,  at  least,  without 
removing  its  products,  which  must  be  a  work  of  time;  and  although 
the  pain,  dyspnoea,  and  cough  be  much  relieved,  they  are  not 
removed,  and  the  physical  signs  show  that  the  effusion  has  taken 
place  to  a  greater  or  less  extent.  Under  these  circumstances,  the 
proper  means  are  those  which  promise  to  fulfil  both  indications, 
to  reduce  the  remaining  inflammation,  and  to  promote  the  absorp- 
tion of  the  matter  already  effused.  The  most  powerful  of  these  is 
mercury,  which  may  be  combined  with  ipecacuanha  and  opium, 
to  lull  the  pain  and  to  prevent  the  calomel  from  passing  ofT  too 
freely  by  the  bowels. 

[33.  R.— Hydrarg.  Chlor.  mit.,  gr.  viij. 
Pulv.  Ipecac,  gr.  iij. 
Opii,  gr.  ij. 
M. — Div.  in  pil.  viij. 
Sig. — One  every  three  hours.] 

These  remedies  should  be  given  in  pills  every  three  or  four 
hours ;  and  to  them  may  be  added  digitalis  or  colchicum  in  a 
saline  mixture,  with  an  excess  of  alkali,  to  keep  down  the  action 
of  the  heart  and  arteries,  to  determine  to  the  kidneys  and  skin, 
and  to  lower  the  inflammatory  condition  of  the  blood.  The  bene- 
ficial influence  of  mercury  is  sometimes  apparent  when  it  does 
not  affect  the  gums,  especially  in  young  subjects ;  its  operation 
being  only  manifest  on  the  hepatic  and  alvine  secretion,  which  is 
green,  dark,  or  high-coloured,  from  different  conditions  of  the  bili- 
ous matter  in  it :  but  in  most  cases  the  gums  exhibit  the  effect  of 
mercury  before  these  secretions  are  produced. 

Venesection  can  seldom  be  repeated  with  much  advantage  after 
the  first  few  days,  unless  on  the  occasion  of  a  fresh  access  of  pain, 
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or  other  symptoms  which  denote  the  renewal  of  acute  inflammation. 
Occasional  leechings  continue  to  be  useful ;  but,  after  the  inflam- 
matory fever  has  been  reduced,  the  most  effectual  external  reme- 
dies are  blisters,  which  should  be  used  large,  and  not  left  on  too 
long ;  from  six  to  eight  hours  is  generally  time  enough  to  make 
them  vesicate  without  inflaming  the  tissues  too  deeply,  or  irritat- 
ing the  system  by  the  absorption  of  their  serous  discharge.  Where 
the  effusion  is  abundant,  a  succession  of  blisters  will  be  necessary; 
or  they  may  be  varied  by  a  suppurating  counter-irritant,  such  as 
the  tartar-emetic  ointment  or  solution. 

The  diet  must  be  of  the  most  spare  kind  in  the  early  stage  of 
acute  pleurisy  ;  and  the  patient  should  remain  as  quiet  as  possible 
in  bed.  But  when  the  inflammation  is  subdued,  sitting  up,  and, 
if  the  strength  will  permit  it,  using  a  little  exercise  about  the  room, 
will  be  beneficial  in  promoting  the  absorption  of  the  fluid. 

In  limited  varieties  of  pleurisy,  such  as  those  of  a  mild  or  par- 
tial kind,  those  excited  by  tubercles,  and  in  those  which  occur  in 
combination  with  typhoid  or  asthenic  symptoms,  the  antiphlogistic 
measures  above  described  must  be  reduced  to  suit  the  nature  of 
the  case,  and  the  amount  of  the  general  strength.  Circumscribed 
pleurisies  may  sometimes  be  removed  by  cupping  or  leeching 
only;  and  in  conditions  of  the  system  depressed  by  febrile  or 
other  morbid  poisons,  or  reduced  as  in  phthisis,  blisters  or  sina- 
pisms may  be  the  only  antiphlogistic  means  which  can  be  borne. 
In  continued  fever,  besides  these  external  means  and  the  usual 
salines,  mercury  in  combination  with  opium  is,  according  to  our 
experience,  the  most  appropriate  remedy. 

If,  in  severe  cases,  from  insufficiency  or  delay  of  treatment,  or 
in  spite  of  it,  the  signs  of  effusion  continue  beyond  two  or  three 
weeks,  little  or  not  at  all  diminished,  with  more  or  less  constitu- 
tional disturbance,  it  is  to  be  apprehended  that  the  disease  will 
take  a  chronic  form,  in  which  the  character  of  the  treatment 
must  be  to  a  certain  extent  changed.  If  the  strength  continue  to 
diminish,  the  pulse  be  wreak,  and  the  fever  (if  present)  of  a  remit- 
tent or  hectic  kind,  a  more  nutritious  and  tonic  plan  must  be 
cautiously  pursued  to  the  extent  that  the  patient  can  bear ;  the 
heat  of  skin,  pulse,  cough,  and  condition  of  the  breathing  being 
referred  to  as  tests  of  the  suitableness  of  the  change.  But  exter- 
nal counter-irritation  should  still  be  continued,  especially  by  blis- 
ters, which  may  perhaps  be  useful  not  only  in  reducing  internal 
inflammation  and  in  promoting  the  removal  of  the  effusion,  but 
also,  as  Dr.  Stokes  supposes,  in  restoring  energy  to  the  inactive 
external  muscles  of  respiration,  as  they  sometimes  do  to  the 
muscles  of  a  paralyzed  limb.  [The  effect  of  blisters  in  this  stage 
of  the  disorder  is  manifest ;  they  should  not  be  applied,  however, 
while  fever  exists,  as  they  tend,  in  spite  of  all  precautions,  to 
increase  it,  and  thus  induce  a  condition  adverse  to  absorption. — 
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Blisters  should  be  frequently  repeated — for  a  fortnight  at  least — 
made  of  large  size,  their  place  of  application  varied,  and  not 
kept  on  longer  than  merely  to  produce  vesication.  The  blistered 
surface  should  be  rapidly  healed.  The  magistral  blister — a -singu- 
larly prompt  means  of  procuring  vesication,  much  used  in  France, 
and  of  easy  preparation — may  be  advantageously  employed  in  these 
cases. 

Take  of  powder  of  cantharides  and  wheat  flower,  of  each  equal  parts,  and  of 
vinegar  sufficient  quantity  to  make  a  soft  paste.] 

The  secretions  must  be  kept  free  by  medicines  of  a  milder 
class  than  those  used  in  the  acute  stage ;  and  except  with  this 
object,  we  have  not  found  much  benefit  from  mercury  in  the  ad- 
vanced asthenic  stages  of  simple  pleurisy.  In  fact,  when  the 
effusion  is  purulent,  the  constitutional  effect  of  mercury  seems  to 
be  injurious.  In  these  stages  we  have  seen  the  most  salutary 
effects  result  from  the  employment  of  the  hydriodate  of  potass, 
which  seems  to  act  both  as  an  alterative  and  as  a  diuretic.  Dr. 
Stokes  highly  recommends  iodine,  both  internally  and  externally, 
in  the  form  of  a  pint  of  Lugol's  mineral  water  daily,  and  from  a 
quarter  to  half  an  ounce  of  the  ointment  rubbed  into  the  side. 

[34.  R. — lodinii,  gr.  ss. 

Sod.  Chlor.  gr.  xii. 
Aq.  Destil.  Oj. 
M. 

Lugol  makes  the  mineral  water  of  three  strengths — gr.  £,f,  and  gr.  j.  of  iodine 
to  the  pint  of  water. 

35.  R. — lodinii,  Ess. 

Potass.  lodid.,  gj. 
Adipis,  j|ij. 
M.— Ft.  Unguent.] 

We  prefer  the  hydriodate  simply,  in  the  dose  of  two  or  three 
grains,  three  or  four  times  a  day ;  and  in  the  more  asthenic  cases, 
the  iodide  of  iron  in  rather  smaller  doses.  As  there  is  apt  to  be  in 
both  these  medicines  some  free  iodine,  which  we  believe  to  be 
the  chief  cause  of  the  unpleasant  symptoms  which  they  are  some- 
times said  to  produce,  it  is  well  to  direct  the  patient  to  eat  a  bit 
of  bread  or  biscuit  after  each  dose :  the  starch  of  this,  combining 
with  the  free  iodine,  removes  its  injurious  property  ;  and  with  this 
simple  precaution,  we  have  administered  both  these  remedies  in 
numerous  instances,  for  a  great  length  of  time,  without  ever  in- 
ducing the  gastric  irritation  and  nervous  symptoms,  which  are 
commonly  ascribed  to  iodine,  and  which  we  have  seen  produced 
even  by  Lugol's  diluted  solution.  These  medicines  seem  espe- 
cially calculated  to  promote  absorption  ;  and,  combined  with  blis- 
ters, we  have  found  none  so  efficacious  in  hastening  the  removal 
of  a  pleuritic  effusion. 

Various  other  medicines  are  occasionally  useful.  As  diuretics, 
Laennec  recommended  acetate  and  nitrate  of  potash  in  very  large 
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doses,  such  as  from  Iss  to  .?ij  of  the  former,  and  3ss  to  3iv  of  the 
latter,  occasionally  combining  with  them  hydrochlorate  of  ammo- 
nia and  squills.  [The  hydrochlorate  of  ammonia  is  much  em- 
ployed in  Germany  in  the  treatment  of  pleurisy.  Sir  George 
Lefevre  gives  the  following  formula  for  its  administration  : 

36.  R. — Ammon.  Hydrochlor.  ^j. 
Ext.  Glycyrrhyz.  giij. 
Ant.  et  Potass,  tart.  gr.  j. 
Aq.  Destil.  f  5  viij. 
M. 
Sig. — A  large  tablespoonful  every  two  hours.] 

Where  a  dropsical  diathesis  prevails,  we  have  occasionally  found 
the  tartrate  of  iron  a  good  diuretic.  But  in  some  such  cases,  a 
coagulable  state  of  the  urine  sometimes  indicates  a  state  of  the 
kidneys  in  which  diuretics  prove  injurious.  Under  such  circum- 
stances, powerful  purgatives  and  diaphoretics  alternated  are  some- 
times useful  in  reducing  the  effusion.  But  such  remedies  can 
seldom  be  used  for  any  length  of  time  without  causing  serious 
weakness  and  disorder,  and  are,  we  apprehend,  more  hazardous 
than  the  simple  operation  of  mechanically  drawing  off  the  fluid. 

Gentle  exercise  and  friction  are  commonly  serviceable  in  pro- 
moting the  expansion  of  the  chest  and  lungs,  and  the  absorption 
of  the  fluid.  In  the  more  chronic  cases,  it  is  of  the  utmost  im- 
portance to  promote  the  general  health  by  free  exposure  to  a  pure, 
mild,  and  suitable  air ;  and  in  cases  disposed  to  scrofula,  this  will 
be  best  found  at  the  sea-side. 

[Three  objects  should  be  steadily  kept  in  view  in  the  treat- 
ment of  chronic  pleurisy:  1.  The  prevention  or  diminution  of 
febrile  action.  2.  The  promotion  of  absorption.  3.  The  sup- 
port of  the  general  health.  When  the  effusion  is  not  of  long 
standing,  and  the  constitution  is  not  impaired,  and  there  is  con- 
tinued febrile  action,  with  or  without  local  pain,  antiphlogistic 
measures  should  be  enforced  ;  but  the  greatest  caution  should  be 
observed,  for  a  degree  of  depression  may  follow  the  moderate 
loss  of  blood  from  the  vein  which  will  not  easily  be  recovered 
from.  Local  bleeding  is  therefore  preferable  to  general,  and  six 
or  eight  leeches  may  be  applied  to  the  affected  side  two  or  three 
times  a  week  for  a  fortnight.  Absorption  is  to  be  promoted  by 
the  use  of  diuretics  and  iodine,  and  in  cases  of  extreme  dyspncea, 
by  the  cautious  use  of  purgatives  ;  for  if  the  lungs  are  tuberculated, 
and  active  purgatives  are  administered,  the  patient's  death  will 
probably  be  hastened.  Of  the  efficacy  of  blisters  in  this  emergency, 
we  have  already  spoken.  The  patient's  strength  must  be  sup- 
ported by  succulent  diet,  mild  tonics,  and  change  of  air.] 

TREATMENT  OF  EMPYEMA. — The  removal  of  the  fluid  effused  by 
pleurisy  through  an  artificial  opening  in  the  chest  (paracentesis 
thoracis),  the  utility  of  this  operation,  and  its  mode  of  performance, 


PLEURISY.  447 

have  long  been,  and  are  still,  subjects  of  much  question  among 
both  medical  and  surgical  writers.  We  must  refer  to  other  works 
for  the  different  opinions  on  these  points :  we  shall  endeavour  to 
state  in  the  simplest  terms  the  general  results  of  our  reading,  ob- 
servations and  reflection  on  the  subject. 

There  are  two  kinds  of  cases  in  which  it  becomes  proper  to 
give  exit  to  the  liquid  accumulated  in  the  pleural  sac.  One  in- 
cludes the  examples  of  the  recent  disease,  in  which  the  effusion 
takes  place  so  quickly  and  abundantly  as  to  endanger  life  by  the 
pressure  which  it  causes  on  the  lungs  and  blood-vessels.  A  sud- 
den effusion  may  have  this  effect,  where  its  quantity  is  not  suffi- 
cient to  compress  the  lung  totally,  or  to  displace  the  viscera  to  a 
great  extent,  especially  if  the  lungs  be  previously  disabled,  as  by 
emphysema,  catarrh,  &c. ;  there  is,  however,  always  some  enlarge- 
ment of  the  side,  which,  with  dulness  and  absence  of  respiration 
and  vocal  vibration,  will  sufficiently  indicate  the  nature  of  the 
case.  Here  the  liquid  is  generally  serum,  with  more  or  less 
lymph,  and  it  commonly  deposits  a  further  clot  of  gelatinous  fibrin 
after  it  has  been  drawn  from  the  chest :  the  same  liquid  is,  how- 
ever, sometimes  yielded  by  pleurisies  of  long  standing.  The  other 
class  comprehends  those  cases  in  which  the  pleurisy  has  existed 
for  a  long  time ;  and  the  effusion,  instead  of  showing  a  disposition 
to  disperse  under  the  influence  of  remedies,  either  increases  or 
remains  stationary ;  and  whether  it  cause  a  dangerous  degree  of 
dyspnoea  or  not,  its  longer  continuance  must  do  mischief  by  per- 
petuating the  compressed  state  of  the  lung,  as  well  as  by  the  vari- 
ous other  structural  and  functional  affections  which  we  have  before 
alluded  to.  The  cases  of  true  empyema  are  generally  included  in 
this  number,  and  are  considered  the  more  legitimate  subjects  for 
operation,  because  there  is  less  chance  of  purulent  matter  being 
removed  by  absorption ;  but  we  must  add  that  the  operation  has 
not  been  so  often  successful  in  these  cases  as  where  the  effusion 
is  not  purulent. 

Now  the  object  of  the  operation  is  to  remove  the  fluid,  which 
either  from  its  quantity  oppresses  the  functions,  or  by  its  quality 
extends  and  perpetuates  the  structural  lesions  of  the  chest  and  its 
organs.  With  this  view,  an  outlet  is  given  to  it,  any  number  of 
times,  until  its  quantity  is  so  far  diminished  and  its  quality  im- 
proved, that  it  shall  not  prevent  the  re-expansion  of  the  lung  as 
far  as  that  is  possible ;  the  contraction  of  the  chest  filling  up  the 
deficiency  as  the  remaining  fluid  is  afterwards  gradually  absorbed. 
It  is  easy  to  perceive  that  after  the  distension  is  relieved  by  the 
flow  through  the  opening,  the  remaining  fluid  cannot  be  drawn 
out  of  the  chest  without  something  to  occupy  its  place  ;  and,  un- 
less proper  precautions  be  taken,  that  something  will  be  air,  drawn 
by  inspiration,  not  into  the  lung,  but  through  the  orifice  into  the 
cavity  of  the  chest.  Air  thus  introduced  often  seems  to  have  the 
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effect  of  causing  an  unfavourable  change  in  the  nature  of  the  re- 
maining liquid,  rendering  that  which  was  serous  decidedly  puru- 
lent, and  giving  to  pus  a  fetid  character.  Further,  when  air  gets 
access,  it  tends  to  do  mischief,  whether  the  orifice  remain  open  or 
be  closed  :  in  the  former  case,  the  air  passing  in  and  out  prevents 
the  lung  from  expanding,  and  constantly  irritates  the  serous  mem- 
brane, which  is  not  fitted  for  contact  with  it ;  and  if  it  be  closed, 
the  air  admitted  tends  to  engender  more  air  by  the  decomposition 
which  it  causes  in  the  remaining  fluid,  so  that  the  pleura  soon  be- 
comes as  much  distended  as  before  the  operation.  Hence,  although 
the  operation  generally  gives  temporary  relief,  it  has  often  been 
followed  by  symptoms  of  irritation,  or  of  increased  oppression, 
which  have  ultimately  led  to  a  fatal  result.  It  is  true  that  in  some 
cases  the  cause  of  failure  is  irremediable  disease  in  the  walls  or 
viscera  of  the  chest,  or  perhaps  in  the  constitution,  which  may  be 
either  the  cause  or  the  effect  of  a  long  continuance  of  the  pleuritic 
effusion :  but  even  in  these  cases,  the  operation  may  prove  the 
means,  either  of  great  temporary  relief,  and  considerable  prolonga- 
tion of  life,  or  of  just  the  contrary,  according  as  it  is,  or  is  not, 
performed  with  due  reference  to  sound  physiological  and  patho- 
logical principles.  The  operation  has,  we  admit,  sometimes  suc- 
ceeded where  these  principles  do  not  appear  to  have  been  much 
attended  to  ;  but  this  has  been  for  the  most  part  in  young  subjects, 
where  the  reparatory  powers  are  active,  and  sufficient  to  counter- 
vail very  unfavourable  circumstances  ;  and  we  are  confident  that 
it  would  succeed  in  many  more  instances,  were  it  resorted  to  at 
the  time  in  the  way  pointed  out  by  our  improved  knowledge  of 
the  subject.  One  great  error  has  been  to  delay  the  operation  too 
long,  until  some  of  the  bad  consequences  of  the  disease,  such  as 
obliteration  of  the  tissue  of  the  lung  or  deposits  in  it,  surfaces  secret- 
ing inorganizable  matter,  and  incapable  of  adhesion,  ulceration  and 
even  sloughing  of  the  soft  parts,  caries  of  the  bones,  morbid  de- 
posits in  other  parts,  and  depression  of  the  vital  powers  generally, 
prevent  the  possibility  of  recovery.  Another  great  error  we  con- 
sider to  have  been  in  the  neglect  of  all  means  to  promote  the 
re-expansion  of  the  lung,  which  is  the  only  natural  mode  of  sup- 
plying the  place  of  the  fluid  drawn  off,  and  is  an  obvious  step 
towards  a  restoration  of  the  healthy  condition  of  the  parts. 

[No  very  accurate  estimate  of  the  utility  of  paracentesis  in  em- 
pyema  can  yet  be  made,  for  there  are  no  existing  data  from  which 
precise  inferences  of  the  success  of  the  measure  can  be  drawn. 
In  the  recorded  cases  no  pains  have  been  taken  to  ascertain  the 
condition  of  the  other  organs,  and  to  determine  the  presence  or 
absence  of  pulmonary  tuberculization.  The  probable  result  of  the 
operation  will  be  determined  by  the  state  of  the  functions  in  gene- 
ral. It  is  much  more  successful  in  young  persons  than  in  those 
of  mature  age.  When  paracentesis  is  performed  at  an  advanced 
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period  of  the  disease,  it  is  rarely  successful.  Puncture  of  the 
chest  is  commonly  postponed  until  the  constitution  has  become 
seriously  compromised.  Dr.  Walshe  says,  that  "there  can  be  no 
question  that  the  fitting  time  for  operation  has  come,  when  a  ten- 
dency, insuperable  by  medical  means,  exists  either  to  increase  or 
to  non-absorption  of  the  fluid,"  (loc.  cit.  p.  113).  The  whole 
history  of  the  case,  and  the  existing  local  and  constitutional  states 
must  be  thoroughly  considered,  to  enable  the  physician  to  seize 
the  propitious  moment  for  surgical  interference.] 

The  operation  of  paracentesis  thoracis  has  been  in  use  since 
the  time  of  Hippocrates,  and  has  been  held  in  different  degrees 
of  estimation  by  the  very  numerous  authors  who  have  described 
it  in  its  various  modifications,  but  a  great  preponderance  of 
opinion  is  in  favour  of  its  utility  and  safety  when  properly  per- 
formed. It  is  very  remarkable  that  many  of  the  more  important 
precautions  in  the  operation  were  attended  to  by  Hippocrates 
and  his  followers  more  than  by  the  greater  number  of  writers 
down  to  the  present  century  ;  and  we  find  from  the  "  aphorisms," 
that  the  operation  was  considered  to  be  the  only  means  of  cure, 
and  when  these  precautions  were  attended  to,  and  the  fluid  white 
and  of  good  quality,  the  patients  recovered.  The  chief  of  these 
precautions  were,  not  to  delay  the  operation  after  the  existence 
of  the  empyema  is  known,  and  to  draw  off  the  liquid  gradually, 
at  successive  periods,  closing  the  wound  in  the  interval.  We 
must  refer  to  works  on  surgery  for  details  of  the  different  modes 
of  operating;  and  we  would  remark  that  from  the  time  of  Hip- 
pocrates to  that  of  Laennec,  although  many  new  plans  were 
proposed,  little  improvement  had  been  made,  and  the  credit  of 
the  operation  had  rather  declined  than  otherwise  ;  but  the  greater 
precision  conferred  by  the  latter  author  on  the  diagnosis  and 
pathology  of  effusions  in  the  chest,  has  furnished  the  means  of 
rendering  this  operation  more  successful  than  it  has  hitherto  been. 
Formerly  the  signs  of  the  very  existence  of  erapyema  and  hydro- 
thorax  were  so  uncertain,  that  many  patients  have  been  tapped 
when  there  was  no  effusion  :  in  many,  the  existence  of  empyema 
was  not  suspected  until  it  had  proved  fatal,  or  produced  changes 
which  prevented  recovery ;  and  in  many  instances  the  almost 
hopeless  lesion  of  tuberculous  perforation  of  the  lung  and  pneu- 
mothorax  has  been  joined  with  liquid  effusion,  and  its  incurable 
character  has  thrown  additional  discredit  on  the  operation.  But 
now  we  have  sure  means  not  only  of  detecting  the  presence  of 
liquid  in  the  chest,  but  in  a  great  measure  also  of  discovering  the 
complicated  lesions,  and  of  distinguishing  the  cases  which  give 
the  operation  the  best  chance  of  success.  The  same  means  also 
enable  us  to  simplify  the  operation ;  for  whereas  formerly  it  was 
expedient  to  make  a  long  incision  with  a  knife  or  lancet  through 
the  integuments,  and  then  cautiously  to  divide  the  intercostal 
29 
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muscles  and  pleura  with  a  bistoury,  for  fear  of  wounding  the 
lungs  or  heart,  now  the  surgeon,  guided  by  the  physical  signs  and 
the  exploring  needle,  may  without  fear  plunge  a  trocar  at  once 
into  the  chest,  thus  much  diminishing  the  pain  of  the  operation, 
and  the  risk  of  haemorrhage. 

Before  describing  the  mode  of  operation  which  we  would 
recommend,  it  is  necessary  to  advert  to  some  disputed  points  in 
regard  to  it.  One  respects  the  place  for  making  the  puncture. 
In  case  of  the  matter  forming  an  abscess  in  the  walls  of  the  chest, 
there  is  no  choice :  this  must  be  opened  ;  but  in  the  absence  of 
such  pointing,  it  is  of  importance  to  determine  what  is  called 
the  place  of  election.  The  majority  of  the  older  surgeons  pre- 
ferred the  inferior  parts  of  the  chest,  under  the  notion  that  the 
fluid  would  ponderate  there.  But  as  the  fluid  occupies  the  whole 
pleural  sac,  and  by  change  of  posture  may  be  made  to  ponderate 
in  any  direction,  this  notion  is  of  no  weight  in  opposition  to  the 
risk  of  wounding  the  diaphragm  and  abdominal  viscera  in  these 
regions.  Accidents  of  this  kind  have  repeatedly  occurred.  Laen- 
nec  gives  an  instance  in  which  a  trocar  passed  between  the  fifth 
and  sixth  ribs  on  the  right  side,  perforated  the  diaphragm  and 
entered  the  abdomen  ;  the  diaphragm  having  been  pushed  up 
by  an  enlarged  liver.  In  other  cases,  the  liver,  the  kidney,  and 
the  lung  have  been  wounded,  the  latter  in  consequence  of  its 
adhering  to  the  diaphragm.  On  the  other  hand,  the  objection 
against  puncturing  the  upper  parts  of  the  chest  is  chiefly  on 
account  of  the  greater  frequency  of  adhesions  of  the  lung  there. 
The  middle  portions  of  the  chest  are  therefore  generally  con- 
sidered the  most  eligible,  between  the  third  and  seventh  ribs  : 
and  as  the  intercostal  spaces'  are  widest,  and  there  is  less  thick- 
ness of  the  walls  at  the  side,  this  part  is  generally  selected  as  the 
place  of  puncture.  [In  selecting  the  spot  for  the  performance  of 
paracentesis,  the  presence  or  absence  of  adhesions,  with  their  pre- 
cise limits  if  existing,  must  be  ascertained ;  their  site  should  be 
carefully  avoided.  The  common  habit  of  surgeons  has  been  to 
operate  at  the  most  dependent  and  prominent  spot  of  the  antero- 
lateral  portions  of  the  chest — that  is  between  the  third  and  fourth 
false  ribs  on  the  left  side,  and  between  the  fourth  and  fifth  on  the 
right.  Laennec  recommended  the  space  between  the  fifth  and 
sixth  ribs,  a  little  in  front  of  the  digitations  of  the  serratus  magnus 
muscle,  as  the  fittest  place  for  puncture.  It  must  be  remembered, 
however,  that  in  enlargement  of  the  liver,  this  organ  not  unfre- 
quently  reaches  as  high  as  the  fifth  rib,  and  therefore  it  would  be 
safer  on  the  right  side  to  puncture  the  fourth  intercostal  space, 
unless  the  upper  surface  of  this  viscus  is  evidently  below  the  fifth. 
Nature  commonly  perforates  the  chest  in  empyema  by  ulceration 
in  or  above  the  fourth  or  fifth  intercostal  spaces.  M.  Cruveilhier 
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also  inclines,  on  the  ground  of  this  fact,  to  the  performance  of 
the  operation  between  the  fourth  and  fifth  true  ribs.] 

Another  debated  point  is,  whether  as  much  of  the  liquid  as 
possible  shall  be  evacuated  at  once,  the  aperture  left  open,  and  a 
canula  inserted,  or  a  little  only  at  a  time  and  the  orifice  closed. 
In  regard  to  the  quantity  to  be  drawn  off,  we  are  fully  persuaded, 
by  the  study  of  recorded  cases,  and  by  personal  observation,  as 
well  as  by  reflection  on  the  pathology  of  the  case,  that  the  Hip- 
pocratic  method  of  evacuating  the  fluid  gradually  at  successive 
times,  closing  the  orifice  in  the  intervals,  is  the  best  ;  both  because 
it  gives  the  lungs  time  to  expand,  and  the  vessels  to  adapt  them- 
selves to  the  diminished  pressure,  and  also  because  it  affords  the 
best  means  of  preventing  the  admission  of  air  through  the  orifice. 
For  the  same  reasons  we  decidedly  disapprove  of  the  practice  of 
leaving  the  orifice  open,  and  particularly  of  leaving  a  canula  in 
it.  In  proportion  as  the  air  has  free  access  to  the  pleural  sac,  it 
will  irritate  it,  perpetuate  its  inflammation,  and  prevent  the  lung 
from  expanding,  even  in  cases  where  it  does  not  cause  decompo- 
sition of  the  remaining  fluid.  But  in  many  instances  the  fetor, 
which  in  the  course  of  two  or  three  days  is  perceived  in  the  air 
and  discharge  which  proceed  from  the  orifice,  becomes  evidence 
of  the  latter  mischievous  effect  of  the  introduction  of  air  ;  and  not 
a  few  patients  have  obviously  sunk  under  the  pernicious  influence 
of  the  putrid  matter  thus  generated.  This  result  has  ensued  in 
some  cases  even  where  air  has  been  a'dmitted  only  in  a  very 
small  quantity ;  and  we  therefore  hold  it  to  be  highly  desirable  to 
prevent  the  entrance  of  any  air.  We  are  surprised  that  Dr. 
Townsend,  who  otherwise  advocates  the  plan  of  the  gradual  dis- 
charges of  the  fluid,  and  the  closure  of  the  orifice,  expresses  a 
doubt  whether  the  admission  of  air  be  really  hurtful,  and  supports 
the  doubt  by  the  experiments  of  Nysten  and  Speiss,  who  found 
that  air  introduced  into  the  healthy  pleura  was  invariably  removed 
by  absorption  in  the  course  of  a  few  days.  These  are  obviously 
not  parallel  cases,  and  it  is  highly  improbable  that  air  admitted 
to  a  serous  cavity  whose  absorbing  properties  are  manifestly  im- 
paired, the  membrane  being  covered  with  products  highly  dis- 
posed to  decomposition,  will  be  absorbed  without  further  mischief. 

[The  practice  of  those  who  empty  the  sac  at  once,  as  com- 
pletely as  possible,  has  been  the  most  successful.  The  late  Baron 
Larrey,  whose  operations  for  paracentesis  were  eminently  success- 
ful, insists  forcibly  on  the  importance  of  thoroughly  emptying  the 
pleural  sac  at  once,  and  ascribes  the  frequent  failure  of  the  ope- 
ration to  the  pursuance  of  an  opposite  conduct.  Cruveilhier 
(Bui.  de  1'Acad.  de  Medecine,  t.  i.  p.  165,)  pronounces  himself 
emphatically  against  repeated  openings  and  gradual  evacuations. 
Heyfelder,  whose  practice  has  been  particularly  successful,  removes 
the  whole  of  the  fluid  at  once  ;  and  the  medical  journals  contain 
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numerous  cases  of  recovery  in  which  this  plan  has  been  pursued. 
There  is  besides  another  strong  objection  to  partial  evacuation — 
little  or  no  relief  is  afforded,  until  the  whole  or  the  greater  part 
of  the  fluid  is  removed,  and  in  cases  where  the  entire  accu- 
mulation has  not  been  evacuated,  patients  have  become  com- 
pletely despondent,  on  finding  themselves  in  as  much  misery  as 
before  the  operation.  When  the  whole  of  the  fluid  is  evacuated 
at  once,  a  condition  of  perfect  ease,  comparatively,  will  almost 
instantaneously  follow.] 

To  prevent  the  admission  of  air,  it  has  been  lately  proposed  to 
puncture  the  chest  under  water,  the  patient  being  in  a  warm  bath ; 
and  this  expedient  is  well  worthy  of  attention,  particularly  in  cases 
where,  from  the  long  continuance  of  the  disease,  and  consequent 
loss  of  expansibility  of  the  lung,  and  elasticity  of  the  walls  of  the 
chest,  the  method  to  be  described  afterwards  may  be  insufficient. 
Several  writers  have  recommended  liquid  injections  with  the  view 
both  to  expel  the  air  and  to  facilitate  the  discharge  of  the  matter. 
The  ancients  in  some  cases  injected  oil  and  wine  to  promote  the 
healing  of  the  cavity  ;  and  it  has  repeatedly  been  tried,  and  some- 
times with  good  results,  to  attain  this  by  aromatic  and  tonic  vegeta- 
ble infusions.  Sir  P.  Crampton  used  with  success  an  injection  of  a 
weak  solution  of  chloride  of  lime.  However  useful  these  injec- 
tions may  be  for  these  purposes,  they  must  in  some  degree  pre- 
vent, rather  than  favour,  the  re-expansion  of  the  lung.  To  attain 
this  point,  as  well  as  to  increase  the  discharge  of  the  liquid,  it  has 
been  attempted  to  suck  the  latter  through  the  orifice,  by  means  of 
different  kinds  of  syringes.  Laennec  proposed  using  a  cupping- 
glass  with  an  exhausting  syringe  after  the  puncture  :  this  con- 
trivance would  probably  draw  off  the  fluid  and  promote  the  ex- 
pansion of  the  lung  very  effectually  ;  but  unless  the  operation  be 
conducted  with  great  care  and  gentleness,  there  maybe  danger  of 
rupturing  the  lung  by  the  forcible  entry  of  the  air  into  it,  or  it 
would  be  almost  impossible  in  the  mode  proposed  by  Laennec  to 
prevent  air  from  entering  through  the  puncture  on  removal  of  the 
cupping-glass.  Still  we  think  that  the  expedient  might  be  useful 
and  safe  by  means  of  a  little  management,  by  which  the  canula 
should  be  slipped  out,  and  the  integuments  drawn  over  the  punc- 
ture, so  as  to  make  it  valvular  before  the  cupping-glass  is  removed, 
when  the  orifice  might  be  further  secured  by  means  of  a  compress 
confined  by  strips  of  adhesive  plaster. 

But  we  apprehend  that  the  exclusion  of  air  as  well  as  *he 
expansion  of  the  lung,  as  far  as  that  can  be  safely  attempted,  may 
be  effected  by  applying  manual  pressure  to  the  walls  containing 
the  effusion,  and  by  closing  the  orifice  before  that  pressure  is 
removed.  The  following  is  the  manner  in  which  we  recommend 
the  operation  generally  to  be  conducted. 

The  spot  for  the  introduction  of  the  trocar  must  be  determined 
with  due  reference  to  the  physical  signs ;  carefully  avoiding  every 
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part  where  or  near  which  there  is  sound  of  respiration,  voice,  or 
not  perfect  dulness  on  percussion.  A  projection  and  fluctuation 
of  an  intercostal  space  give  greater  eligibility  to  a  spot ;  and  these 
circumstances  present  themselves  most  frequently  at  the  inferior 
lateral  parts  of  the  chest  from  the  third  to  the  seventh  rib,  where 
also  the  soft  walls  of  the  chest  are  as  thin  as  anywhere.  In  all 
cases  it  is  a  proper  precaution  to  pass  a  grooved  needle  first,  as 
recommended  by  the  late  Dr.  Thomas  Davies ;  for  this  at  once 
determines  the  presence  of  the  liquid,  its  quality,  and  the  thick- 
ness of  the  walls  which  contain  it  at  that  spot.  Of  course  it  is 
proper  to  avoid  the  immediate  vicinity  of  the  heart  or  of  any  of 
the  known  arteries  or  nerves.  The  upper  margin  of  the  fifth  or 
sixth  rib  most  commonly  presents  a  favourable  spot,  but  whether 
more  or  less  at  the  side  must  be  determined  by  the  position  of  the 
heart  and  other  circumstances.  The  patient  should  be  lying  on 
his  back,  inclining  to  the  affected  side,  and  not  more  raised  than 
is  necessary  for  the  state  of  his  breathing.  The  skin  should  be 
drawn  aside,  so  that  the  puncture  through  it  may  not,  after  the 
trocar  is  withdrawn,  correspond  with  that  of  the  costal  pleura,  but 
form  a  valvular  orifice.  The  trocar  should  not  be  pushed  in  fur- 
ther than  is  necessary  to  clear  the  parietes ;  but  the  canula  may 
be  pushed  in  further  after  the  stilette  is  withdrawn,  and  its  sides 
should  have  several  holes  in  them.  As  soon  as  the  stilette  is 
withdrawn,  steady  pressure  should  be  applied  by  a  bandage  or  by 
the  hands  of  assistants,  to  depress  the  shoulder  and  ribs,  and  to 
push  up  the  diaphragm  on  the  affected  side,  to  promote  the  flow 
of  liquid  and  to  prevent  the  introduction  of  air  through  the  orifice 
during  any  sudden  or  forcible  act  of  inspiration.  For  the  same 
reason,  during  a  fit  of  coughing,  if  there  appear  any  tendency  to 
intermission  in  the  stream  of  liquid,  the  orifice  should  be  closed 
by  the  finger.  The  pressure  should  be  steadily  increased  as  the 
liquid  flows  ;  and  if  the  stream  should  stop,  a  probe  may  be  passed 
through  the  canula  to  clear  it  of  clots  of  lymph  or  any  other 
obstructing  matter ;  but  if  still  no  more  flows,  a  compress,  or  if 
the  liquid  is  purulent,  a  large  poultice  should  be  placed  on  the 
orifice  ;  and  then,  but  not  till  then,  the  pressure  on  the  walls  of 
the  chest  may  be  discontinued.  The  result  will  be,  that  the  walls 
of  the  chest,  expanding  by  their  own  elasticity  on  the  removal  of 
the  pressure,  will  draw  air  into  the  compressed  lung,  which, 
being  thus  inflated,  will  begin  to  resume  its  part  in  the  function 
of  respiration  and  circulation,  and  will  thus  promote  the  absorp- 
tion of  the  rest  of  the  fluid,  and  improve  the  condition  of  the 
whole  system.  Even  if  the  fluid  should  accumulate  again,  the 
temporary  expansion  of  the  lung  will  have  served  to  restore  its 
natural  properties,  so  that  when  another  quantity  of  fluid  is  again 
withdrawn,  its  tissue  will  be  better  prepared  for  a  restoration  of  its 
function. 
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Performed  in  the  manner  as  directed,  the  operation  is  almost 
free  from  risk,  and  will  seldom  fail  to  give  relief.  If  the  liquid 
be  purulent,  it  will  generally  be  necessary  to  repeat  the  operation 
several  times  ;  but  if  it  be  serous,  one  tapping,  which  will  partially 
expand  the  lung,  will  often  be  sufficient  to  give  a  turn  to  the  dis- 
ease, its  complete  removal  being  effected  by  nature  aided  by  ap- 
propriate remedies. 

When  the  fluid  is  purulent,  we  should  strongly  recommend  the 
injection  of  warm  water  with  the  view  to  displace  it;  but  instead 
of  doing  this,  as  it  is  usually  practised,  with  a  single  tube,  it 
should  be  done  through  a  double-tubed  canula,  the  tube  for  injec- 
tion being  cautiously  carried  two  or  three  inches  into  the  chest, 
whilst  the  evacuating  tube  is  merely  long  enough  to  pass  through 
the  walls.  If  warm  water  previously  boiled  be  then  thrown  in 
through  the  long  tube  by  Read's  syringe,  it  will  drive  the  matter 
through  the  short  tube  ;  and  in  this  way  the  greater  bulk  of  the 
secretion  will  be  displaced  by  water,  which  is  very  likely  to  be 
absorbed.  If,  after  repeated  evacuations,  there  be  no  apparent  dis- 
position to  the  expansion  of  the  lung  or  contraction  of  the  chest, 
and  matter  continues  to  be  secreted,  it  may  be  useful  to  use  medi- 
cated injections,  such  as  a  very  weak  solution  of  nitrate  of  silver, 
or  chloride  of  soda.  The  pleural  sac  may  be  treated  as  an 
abscess,  and  if  the  discharge  be  unhealthy,  it  is  quite  proper  to 
correct  it  and  to  promote  the  healing  of  the  diseased  parts  by  such 
means  as  are  known  to  promote  granulation  and  desiccation  of 
suppurating  wounds.  When  the  discharge  is  foetid,  it  is  more 
decidedly  necessary  to  correct  it  by  injections  of  chlorinated  solu- 
tions, mixtures  of  creasote,  or  other  antiseptic  liquids.  The  same 
practice  may  be  advantageously  pursued  when  the  matter  has 
pointed  and  opened  spontaneously,  leaving  a  fistula  which  may 
remain  open  for  months  and  even  years.  Dr.  Townsend  mentions 
the  remarkable  case  of  Dr.  Wendelstadt,  who  had  been  tapped 
thirteen  years  before,  since  which  time  the  wound  had  remained 
open  and  discharged  daily  to  an  amount  varying  from  half  a 
drachm  to  four  ounces.  The  diseased  side  was  much  contracted, 
and  did  not  move  in  breathing,  yet  he  could  blow  the  flute,  walk 
fast,  and  actively  perform  his  professional  duties. 


SECTION  II. 

PLEURODYNIA. 

THE  affection  usually  called  Pleurodynia  is  generally  considered 
to  be  of  a  rheumatic  character,  either  in  the  intercostal  muscles, 
or  in  the  fibrous  fasciae  lining  the  chest.  If  it  occur  singly,  it  may 
be  of  little  consequence ;  but  if  connected  with  constitutional 
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rheumatic  disease  in  other  parts,  whether  attended  by  much  fever 
or  not,  it  is  not  to  be  lightly  thought  of,  for  it  may  readily  be  con- 
verted into  a  pleural  or  pericardial  inflammation.  [At  first  sight 
this  affection  may  be  regarded  as  of  but  small  importance,  and  of  • 
little  gravity,  more  particularly  as  the  patient  states  that  he  has 
never  previously  suffered  from  any  rheumatismal  symptoms,  and 
that  his  family  has  been  equally  exempt.  However,  in  spite  of 
the  apparent  benignity,  rheumatismal  pains  of  the  chest  merit  all 
our  attention.  If  they  persist  for  any  time,  they  are  almost  inva- 
riably followed  by  pleurisy,  with  effusion  in  the  side  corresponding 
with  the  pain.  Sometimes  the  effusion  forms,  by  degrees  almost 
insensibly,  without  any  evident  precursory  symptoms,  and  without 
the  knowledge  either  of  the  patient,  and  often  of  the  physician. 
It  very  often  happens  that  the  medical  attendant  having  ausculted 
a  patient  at  the  commencement  of  pleurodynic  symptoms  without 
rinding  any  thing  anormal,  and  not  thinking  to  repeat  his  explora- 
tion, is  surprised  to  find  some  time  subsequently  his  patient  suffer- 
ing from  dyspnoea,  with  impeded  respiration,  and,  on  examining 
him  again,  to  discover  a  considerable  pleuritic  effusion.  This 
should  lead  to  frequent  examination  of  the  chest  of  patients  thus 
affected,  in  order  to  be  averted  of  the  consecutive  lesions  that 
may  follow.  The  production  of  serous  effusions  in  the  pleura 
from  rheumatism  of  the  thorax,  bears  a  strong  analogy  to  the  serous 
effusions  in  the  synovial  membranes  and  the  articulations,  in  con- 
sequence of  articular  rheumatism,  as  in  the  knee  and  elbow,  for 
example.  These  two  kinds  of  effusion  are  governed,  by  all  ap- 
pearances, by  the  same  law.  Let  not,  therefore,  pleurodynic  pains 
be  neglected,  especially  when  they  last  any  time ;  treat  them  on 
the  contrary  with  care,  promptly,  and  with  energy,  according  to 
the  state  of  the  case.] 

SYMPTOMS. — It  not  unfrequently  happens  in  sensitive  frames, 
particularly  those  of  females,  that  an  acute  pain  suddenly  seizes 
some  part  of  the  chest,  causing  shortness  of  breath  and  perhaps 
cough,  very  like  the  stitch  of  pleurisy :  but  there  is  no  heat  of 
skin,  and  the  pulse,  although  often  quickened,  is  not  hard.  The. 
respiratory  motions  and  sounds  may  be  diminished  by  the  restrain- 
ing influence  of  the  pain  ;  but  the  other  physical  signs  of  pleurisy 
are  wanting.  There  is  no  friction  sound,  or  dulness  on  percus- 
sion ;  but  there  is  sometimes  a  continued  dull  rumbling  sound 
produced  by  the  vibrating  contraction  of  the  muscles,  which  is 
kept  up  by  the  sensation  of  pain.  [When  the  nature  of  the  pain, 
the  constitution  of  the  subject,  the  absence  or  presence  of  cough 
fail  to  guide  us,  the  progress  of  the  case  should  be  watched  for  a 
while  before  a  decided  opinion  on  its  nature  is  hazarded.  The 
combination  of  pleurodynia  with  slight  bronchitis  is  one  of  exceed- 
ingly difficult  detection. 
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The  subjoined  is  a  tabular  view  of  the  physical  signs  of  pleuro- 
dynia : 

Inspection. — Movements  of  expansion  and  of  elevation  diminished,  as  also  the 
partial  motions  ;  jerking  rhythm  of  the  general  motions. 

Percussion. — Clearness  of  sound  not  perceptibly  altered. 

Auscultation. — Respiratory  murmurs  of  intermittent  weak  type  and  jerking 
rhythm.] 

These  affections  appear  to  be  neuralgic,  and  are  often  connected 
with  a  condition  of  the  system  the  very  opposite  of  inflammatory, 
such  as  that  which  comes  on  after  considerable  losses  of  blood,  or 
when  the  blood  is  in  an  impoverished  state,  as  in  chlorotic  females. 
Sometimes  they  occur  in  connection  with  the  periodic  plethora  of 
irregular  menstruation,  and  are  relieved  when  the  catamenia  flows. 
In  such  cases  blood-letting  relieves  the  pain,  but  often  at  the  ex- 
pense of  the  natural  function. 

There  are  other  kinds  of  pain  in  the  chest  which  may  be  called 
nervous,  such  as  those  associated  with  indigestion  and  a  disordered 
stomach  :  they  are  generally  referred  to  the  sternum,  and  in  the 
case  of  gastrodynia,  are  so  severe  as  to  cause  great  apparent  dysp- 
no2a.  Pains  are  also  felt  in  the  chest  and  shoulders,  from  a  con- 
gested state  of  the  liver. 

TREATMENT. — The  treatment  of  nervous  pains  of  the  chest  must 
be  directed  more  to  the  condition  of  the  system  inducing  them, 
than  to  the  part  which  seems  to  be  most  affected  ;  for  it  may  be 
at  one  time  the  chest,  at  another  the  abdomen,  or  a  limb  that  is 
the  seat  of  these  pains.  [Cut  cups,]  sinapisms,  hot  fomentations 
and  stimulants,  or  anodyne  liniments  or  plasters,  will  generally 
relieve  the  pain.  Where  the  nervous  irritation  seems  to  arise  from 
an  undue  depression  or  depraved  state  of  the  vascular  functions, 
as  in  chlorosis,  the  careful  administration  of  tonics,  especially 
steel  medicines,  with  due  attention  to  the  state  of  the  excretions, 
will  be  most  beneficial.  When  the  pain  seems  to  be  the  result 
of  misdirected  rather  than  of  excessive  nervous  influence,  as  in 
amenorrhoea  without  chlorosis,  those  remedies  are  indicated  which 
tend  to  draw  blood  and  nervous  irritation  towards  the  uterus,  such 
as  small  doses  of  aloes,  the  hip-bath,  and  for  a  more  continued 
effect,  wearing  flannel  over  the  hips  and  thighs,  and  riding  on 
horseback.  If  blood  is  to  be  drawn  at  all  for  temporary  relief,  it 
should  be  by  leeches  to  the  inside  of  the  thighs.  The  application 
of  three  or  four  every  night  for  four  or  five  successive  days,  some- 
times brings  on  the  natural  relief  when  all  other  means  have  failed. 
If  there  be  much  tenderness  at  any  part  of  the  spine,  all  the  symp- 
toms may  sometimes  be  relieved  by  leeches  applied  to  that  part. 

Nervous  pains  unconnected  with  menstruation  may  be  treated 
with  narcotics  both  externally  and  internally.  Pleurodynia  of  a 
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rheumatic  kind  will  require  the  treatment  commonly  useful  in  the 
form  of  rheumatism,  with  which  it  happens  to  be  associated.  It 
is  not  necessary  here  to  enter  into  further  details  on  these  subjects. 


SECTION  III. 

PNEUMOTHORAX. 


PNEUMOTHORAX  (from  itvcvfia,  air,  and  £wpo|,  the  chest)  implies 
the  presence  of  air  in  the  cavity  of  the  chest.  The  discovery  of 
this  disease,  or  rather  of  this  effect  of  other  pulmonary  lesions,  is 
of  modern  date,  though  it  for  a  long  time  received  no  distinctive 
name  till  the  term  pneumothorax  was  proposed  by  M.  Itard,  and 
subsequently  adopted  by  writers  on  pulmonary  diseases. 

CAUSES.  —  Pneumothorax  may  be  produced  in  three  different 
ways  :  — 

1.  It  may  be  the  consequence  of  a  partial  pleurisy.     We  have 
mentioned,  that  after  a  pleuritic  effusion  has  long  compressed  the 
lung,  and  the  compression  has  been  perpetuated  by  a  rigid  false 
membrane  formed  over  it,  the  absorption  of  the  liquid  leaves  a 
void,  which  the  collapse  or  contraction  of  the  walls  of  the  chest 
is  in  some  cases  insufficient  to  obliterate,  and  this  void  is  some- 
times filled  with  air  secreted  by  the  membranes.     We  have  seen 
two   instances  of  partial   pneumothorax   produced   in   this  way. 
They  each  occupied  about  half  of  the  pleural  sac  ;  in  one  case 
the  upper,  in  the  other  the  lower  half;  and  the  lung  in  both  cases 
was  strongly  bound  down  by  fibro-cartilaginous  membrane,  and 
condensed  in   the  part  contiguous  to  the   empty  space.     There 
was  also  some  contraction  of  the  chest  in  both  cases.     This  kind 
of  pneumothorax  is  very  rare. 

2.  Another  kind  of  pneumothorax  is  that  which  may  be  called 
idiopathic,  and  arises  from  an  effusion  or   secretion  of  air  into 
the  sac  of  the  pleura  without  perforation.     This  is  also  of  very 
rare  occurrence.     It  is  said  to  occur  sometimes  towards  the  ter- 
mination of  fatal  diseases,  in   the  same  manner  as  tympanitis 
occasionally  occupies  the  peritoneal  sac  under  similar  circum- 
stances.    We  have  never  met  with  such  a  case  in  which  the 
signs  of  pneumothorax  were  observed  during  life  ;  but  we  have 
several  times  seen  a  little  air  in  the  pleural  sac  when  it  is  opened 
after  death,  without  any  discoverable  perforation  of  the  pleura. 
It  is  possible  that  a  little  air  may  have  been  exhaled  from  the 
animal  fluids  after  death,  and  then  increased  by  exosmosis  through 
the  lung:  the  facility  with  which  gases  pervade  dead  membranes 
countenances  such  a  notion.     Pneumothorax  is  also  said  by  Drs. 
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Hudson,  Graves,  and  others,  to  have  occurred  in  a  few  instances 
at  the  commencement  of  pneumonia,  and  to  have  soon  afterwards 
disappeared:  but  as  the  chief  sign  in  these  cases  was  a  remarkable 
resonance  on  percussion,  we  suspect  that  these  were  examples 
of  the  production  of  tracheal  or  amphoric  sound,  from  consoli- 
dation of  the  upper  lobe  of  the  lung,  and  not  cases  of  pneumo- 
thorax. 

3.  By  far  the  most  common  kind  of  pneumothorax  is  that 
caused  by  some  unnatural  communication  between  the  pleural 
sac  and  the  external  air,  and  this  may  be  by  a  perforation  either 
of  the  external  parietes  or  of  the  pulmonary  pleura.  The  latter 
case  is  now  recognized  as  the  usual  cause  of  pneumothorax,  and 
constitutes  the  great  bulk  of  the  examples  that  are  met  with. 
The  perforation  depends  on  the  progress  of  the  ulceration,  gene- 
rally of  tuberculous  character,  rarely  of  gangrenous  abscess, 
through  the  pleura.  The  circumstance  of  ulceration  reaching 
and  perforating  the  pleura  indicates  a  low  state  of  the  reparative 
powers,  and  a  want  of  plasticity  in  the  products  of  inflammation  ; 
for  under  ordinary  circumstances,  ulceration  could  not  approach 
the  pleura  without  causing  it  to  inflame  and  throw  out  coagulable 
lymph,  which,  becoming  organized,  forms  either  a  protecting 
thickness  of  membrane,  or  close  adhesions  to  the  costal  pleura. 
We  see  this  in  most  cases  of  chronic  phthisis,  where  the  upper 
lobes  are  generally  adherent  to  the  ribs.  We  have  seen  ulcer- 
ation extend  from  a  tuberculous  cavern  across  the  two  layers  of 
the  pleura  thickened  and  adherent,  and  completely  through  the 
walls  of  the  chest,  so  that  when  the  patient  coughed,  air  bubbled 
out  of  two  or  three  fistulous  openings  in  the  front  of  the  chest, 
but  there  was  no  pneumothorax.  On  the  other  hand,  we  have 
met  with  more  than  one  case  in  which  the  adhesive  process 
seemed  quite  incapable  of  protecting  the  pleura,  which  was  con- 
sequently perforated  at  several  points,  wherever  in  fact  the  ulcer- 
ation of  the  lung  reached  it,  and  air  freely  passed  into  the  pleural 
sac  by  all  these  holes.  More  commonly,  however,  there  is  only 
one  perforation  ;  and  this  is  generally  near  the  apex  of  the  lung, 
in  connection  with  some  of  the  cavities  which  first  form  there. 

[The  causes  of  pneumothorax,  and  their  relative  frequency  may 
be  thus  enumerated.  The  rupture  of  a  tuberculous  cavity  into 
the  pleura  is  the  most  frequent ;  then  the  production  of  air  either 
by  the  pleura,  or  from  the  decomposition  of  pleuritic  or  sanguine 
accumulation  ;  next  gangrene  of  the  lung,  and  the  rupture  of  an 
apoplectic  collection  into  the  serous  cavity.  Well-marked  pneu- 
mothorax has  also  in  some  few  instances  been  produced  by  the 
rupture  of  several  emphysematous  vesicles.  Instances  are  also 
recorded  where  pneumothorax  followed  the  bursting  of  a  pulmo- 
nic  abscess,  or  of  hydatids  of  the  lung  or  liver ;  cancer  of  the 
lung;  cancer  of  the  stomach;  abscess  of  the  bronchial  glands; 
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and  rupture  of  the  oesophagus.  Of  one  hundred  and  forty-seven 
observations  of  pneumothorax,  by  M.  Saussier,  eighty-one  were 
in  consequence  of  rupture  of  vomicse ;  twenty-eight  followed 
chronic  pleurisy;  eight,  gangrene  of  the  lung;  five,  emphysema 
with  rupture  of  the  vesicles;  three,  hydatids  of  the  lung;  three, 
wound  of  the  lung  following  contusion  of  the  chest ;  and  one,  the 
remaining  conditions.  Pneumothorax  consecutive  to  the  per- 
foration of  a  pneumonic  abscess,  occurs  sometimes  in  children. 
We  have  already  seen  how  frequent  abscesses  were  in  the 
pneumonia  of  children,  and  how  superficial  is  their  situation. 
Those  perforations  are  in  general  of  small  diameter,  varying  in 
size  from  a  pin's  head  or  a  crow's  quill,  to  even  a  small  lentil. 
Their  orifice  is  generally  round,  and  is  formed  sometimes  by  the 
borders  of  the  pleura,  which  are  as  thin  as  a  sheet  of  paper.  In 
three  recorded  cases  the  orifice  was  single ;  in  one,  multiple. 
Their  situation  was  generally  in  the  inferior  lobe.  The  perforation 
was  in  none  of  the  cases,  in  any  wise  connected  with  tubercles.] 

The  completion  of  the  perforation  is  in  most  instances  sudden 
— a  part  thinned  by  ulceration,  and  imperfectly  adherent,  giving 
way  during  a  fit  of  coughing,  or  some  other  unusually  forcible 
act  of  respiration.  We  have  met  with  an  instance  in  which  ex- 
ternal violence  produced  the  rupture. 

[SITE. — The  location  of  pneumothorax  differs  with  the  exciting 
cause.  When  it  results  from  phthisis  pulmonalis,  it  is  more  fre- 
quently on  the  left  than  the  right  side.  In  eight  cases  cited  by 
Louis,  seven  were  on  the  left  side.  Saussier,  in  a  larger  number 
of  cases,  found  the  ratio  something  less  ;  fifty  times  on  the  left ; 
twenty-five  on  the  right ;  once  on  both  sides ;  and  in  four  the  seat 
was  not  indicated. 

ANATOMICAL  CHARACTERS. — On  making  a  small  puncture  into 
that  portion  of  the  chest  which  is  resonant,  air  escapes  with  a  whist- 
ling sound,  and  with  sufficient  force  to  extinguish  a  light  held  near. 
If  the  opening  be  made  over  the  portion  of  the  chest  which  is  dull, 
a  purulent  or  sero-purulent  fluid  flows  out,  at  first  without  noise, 
but  it  soon  becomes  mingled  with  bubbles  of  air,  and  then  escapes 
in  a  less  continuous  stream  and  with  more  or  less  noise.  The 
gas  contained  in  the  pleura  is  sometimes  inodorous,  and  some- 
times very  foetid,  having  the  odour  of  sulphuretted  hydrogen  or 
of  garlic,  &c.  According  to  the  chemists,  it  contains  a  large  pro- 
portion of  carbonic  acid  and  nitrogen,  whilst  the  quantity  of 
oxygen  is  greatly  diminished.  Some  analytical  chemists  have 
discovered  a  small  portion  of  sulphuretted  hydrogen.  The  quan- 
tity of  liquor  varies  very  much;  sometimes  it  occupies  nearly 
the  whole  cavity  of  the  pleura,  at  other  times  there  is  little  or 
none.  It  is  serous,  purulent,  or  sero-purulent,  greenish-yellow, 


460  DISEASES  OF  THE  PLEURA. 

or  grayish,  and  sometimes,  though  rarely,  white,  like  pus.  In  one 
case,  Dr.  Louis  found  it  reddish,  turbid,  and  similar,  except  in 
density,  to  that  contained  in  tuberculous  cavities.  The  pleura 
is  lined  with  false  membranes,  ordinarily  very  thick,  easily  torn, 
moist,  yellow,  and  of  recent  formation.  These  false  membranes 
should  be  distinguished  from  those  which  existed  anterior  to  the 
pneumothorax,  and  which,  in  tubercular  cases,  occupy  the  summits 
of  the  lung.  These  are  white,  dense,  strong,  close,  and  by  their 
characters,  disclose  the  age  of  their  formation.  Sometimes,  though 
rarely,  the  new  false  membrane  is  thin  and  of  a  variable  colour. 
In  one  case  Laennec  found  it  black,  and  attributed  this  to  the  con- 
tact of  the  sulphuretted  hydrogen  which  was  in  the  gas.  Sometimes 
ulcerations  are  found  in  the  pleura,  and  are  by  some  attributed  to 
the  corroding  influence  of  the  fluid.  Gangrenous  eschars  were 
found  in  one  case  by  Laennec.  The  lung  is  compressed  against 
the  vertebral  column,  and  its  diminution  in  size  corresponds  with 
the  degree  of  liquid  and  gaseous  effusion.  In  some  cases,  owing 
to  the  resistance  of  the  bands,  it  is  less  compressed.  Its  tissue 
is  soft,  non-crepitating,  containing  nearly  always  more  or  less 
tubercles,  and  carnefied  in  those  portions  where  no  other  lesion 
existed  but  that  produced  by  the  compression.  But  the  most 
important  lesion,  and  the  one  most  difficult  to  discover,  is  the 
perforation  of  the  lung,  the  cause  of  all  the  symptoms.  It  is  some- 
times large  and  easily  perceived,  and  sometimes  the  surface  of 
the  lung  is  perforated  with  a  number  of  small  holes.  In  Dr. 
Louis's  cases  there  was  but  one  perforation,  but  he  observed  a 
disposition  which  explains  how  multiple  perforations  may  occur. 
He  found  in  many  cases  on  the  surface  of  the  organ,  a  large 
number  of  yellow  and  white  spots  which  corresponded  to  as  many 
softened  tubercles,  separated  from  the  pleura  by  less  than  half  a 
line  in  thickness,  just  about  bursting  into  the  cavity  of  the  pleura. 
Sometimes  the  fistula  is  very  narrow,  and  sometimes  it  is  covered 
by  false  membranes,  and  is  discovered  with  great  difficulty.  The 
best  method  to  ascertain  the  fistula  in  such  cases  is  to  fill  the  cavity 
of  the  pleura  with  water,  and  blow  through  the  trachea ;  the  escape 
of  air  will  reveal  the  seat  of  the  perforation.  If  this  method  fails, 
the  false  membranes  should  be  carefully  removed,  and  then  pro- 
ceed as  before.  Pneumothorax  in  phthisis  is  almost  always  at 
the  summit  of  the  lungs.  The  opening  of  the  fistula  is  sometimes 
oblique,  sometimes  direct,  and  the  course  of  the  fistula  varies 
also.  In  the  very  great  majority  of  cases  the  fistula,  where  the 
perforation  is  due  to  the  rupture  of  a  tubercular  or  gangrenous 
cavity,  communicates  with  the  bronchi,  but  sometimes  (and  Louis 
has  cited  instances)  the  tuberculous  mass  being  very  superficial, 
this  communication  does  not  exist,  but  the  air  escapes  through  the 
opened  vesicles,  as  is  the  case  in  rupture  of  emphysematous 
cavities. 
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The  lesions  proper  to  the  primitive  disorder  are  also  found  in 
those  who  have  died  of  pneumothorax. 

Sometimes,  however,  (and  Saussier  gives  twenty-nine  cases  of 
this  kind,  out  of  one  hundred  and  forty-seven,)  there  are  only  the 
lesions  due  to  pleurisy  with  or  without  consecutive  perforation  of 
the  lung.  In  those  cases  where  the  consecutive  perforation  is 
ascertained,  the  pneumothorax  is  easily  understood  ;  but  the  expla- 
nation is  much  more  difficult,  in  those  cases  where  no  perforation 
is  discovered,  and  some  doubt  may  be  allowed  to  be  entertained 
of  the  exactness  of  the  anatomico-pathological  examinations. 
Saussier  cites  an  example  where,  after  an  attentive  examination,  no 
perforation  was  discovered,  but  the  amphoric  hissing  was  constant 
during  life ;  and  how  can  we  conceive  the  existence  of  this  sign 
without  bronchial  communication  ?  Yet  after  death,  on  the  opening 
of  the  chest,  no  gas  escaped  ;  this  he  explains  from  its  having  been 
re-absorbed.  Was  the  diagnosis  in  this  case  incorrect  ?  Andral 
published  two  cases  of  pneumothorax  without  communication, 
and  subsequently  discovered  the  causes  of  his  error.  With  this 
example  we  should  be  very  careful  in  admitting  cases  of  pneumo- 
thorax without  communication  with  the  external  air.] 

SYMPTOMS. — The  immediate  effect  of  the  perforation  is  to  admit 
air  more  or  less  rapidly  into  the  pleural  sac,  which,  by  equalizing 
the  atmospheric  pressure  outside  and  inside  of  the  lung,  permits  it 
to  assume  that  state  of  collapse  to  which  its  natural  elastic  con- 
tractility would  reduce  it.  Hence  dyspnoea,  sudden  and  severe 
in  proportion  to  the  extent  to  which  the  air  enters  and  the  lung 
becomes  collapsed.  But  the  access  of  air  to  a  serous  membrane 
totally  unaccustomed  to  it,  with  perhaps  the  discharge  of  matter 
from  the  ulcerous  opening,  also  occasions  great  irritation  and  con- 
sequent inflammation  of  the  pleura.  Hence  a  sudden,  sharp  pain, 
and  dry  cough,  with  spasms  of  the  intercostal  muscles,  and  a 
weak,  quick,  and  sometimes  irregular  pulse.  Soon  the  irritation 
becomes  accompanied  with  inflammatory  reaction,  and  then  follow 
the  symptoms  of  acute  pleurisy  with  heat  of  skin  and  inflamma- 
tory pulse;  and  liquid  effusion  is  added  to  the  air  in  the  pleural 
sac. 

Although  a  perforation  of  the  pleura  will  not  fail  to  introduce 
air  into  its  sac,  the  amount  and  effect  of  this  introduction  of  air 
will  vary  considerably  according  to  the  size  and  other  conditions 
of  the  ulcerated  opening.  If  this  be  very  small,  or  if,  as  it  not 
unfrequently  happens,  it  be  so  placed  that  the  walls  of  the  chest 
close  it  in  expiration,  by  which  it  is  rendered  valvular,  or  if  it  be 
below  the  level  of  the  liquid,  the  air  introduced  by  each  inspira- 
tion will  not  escape  as  freely  in  expiration,  and  the  result  will  be 
the  progressive  accumulation  of  air  in  the  pleura,  and  a  conse- 
quently increasing  compression  of  the  lung  and  dyspnrea ;  and  in 
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this  way  perforation  of  the  lung  has  in  some  cases  caused  suffo- 
cation within  a  few  hours  of  its  occurrence  ;  in  others  this  cata- 
strophe has  been  delayed  by  the  egress  of  the  air  by  accidental 
changes  of  position,  by  violent  coughing,  or  by  puncturing  the 
chest.  If  the  aperture  be  of  larger  size,  and  no  impediment 
occur  to  the  passage  of  air  through  it,  it  will  interfere  with  respi- 
ration only  so  far  as  it  suffers  air  to  pass  outside  of,  instead  of 
into,  the  lung.  But  when  the  air  passes  thus  freely,  the  pleura  is 
more  irritated  by  it,  and  there  is  a  more  copious  secretion  of 
liquid,  which  is  generally  more  or  less  purulent  and  often  foetid. 
In  either  of  these  cases  after  the  subsidence  of  the  spasm,  pain, 
and  dyspnoea,  first  caused  by  the  entry  of  the  atmospheric  air, 
there  are  no  characteristic  general  symptoms  which  can  serve  to 
distinguish  pneumothorax.  The"  occurrence  of  perforation  may 
sometimes  be  suspected  from  the  sudden  supervention  of  acute 
pain  of  the  side  and  oppression,  which  the  patient  in  some  in- 
stances refers  to  something  having  given  way  during  a  fit  of 
coughing.  But  such  sudden  attacks  sometimes  take  place  from 
pleurisy  without  perforation,  and  we  have  repeatedly  known  per- 
foration happen  without  being  followed  by  any  remarkable  in- 
crease of  pain  or  distress. 

The  physical  signs  of  pneumothorax  are  generally  very  remark- 
able and  distinctive.  The  presence  of  air  in  the  pleura  will  give 
to  the  walls  of  the  chest  a  freedom  of  vibration,  and  therefore  a 
degree  of  resonance  on  percussion,  even  greater  than  that  which 
the  air-filled  structure  of  the  lung  confers  upon  them ;  so  that 
percussion  will  give  more  of  the  drum-like  note  or  tone  which  is 
obtained  by  striking  on  the  region  of  the  stomach  or  caecum. 
This  is  more  marked  in  proportion  as  the  quantity  of  air  is  con- 
siderable. The  same  circumstance  will  also  impair  or  destroy  the 
sound  of  respiration ;  for  the  air  not  only  removes  to  a  greater 
distance  the  pulmonary  structure  in  which  this  sound  is  produced, 
but  also  by  its  pressure  diminishes  that  entrance  of  air  into  the 
cells  on  which  the  sound  depends.  There  will  be  therefore  this 
remarkable  contrast  of  signs  to  distinguish  pneumothorax — a  clear 
or  hollow  sound  on  percussion,  with  little  or  no  sound  of  vesicular 
respiration,  whilst  the  healthy  side  gives  a  duller  sound  on  per- 
cussion, but  a  much  more  distinct  respiratory  murmur. 

There  is,  however,  produced  in  air-filled  cavities  another  class 
of  sounds,  which  often  gives  decisive  evidence  of  their  existence. 
The  character  and  cause  of  these  sounds  may  be  shown  by  a  sim- 
ple experiment.  If  the  mouth  of  a  caoutchouc  bottle  be  held  to 
the  ear,  and  its  outside  struck,  each  stroke  causes  a  short  tinkling 
note,  like  the  clink  of  a  piece  of  metal  or  glass.  This  note  is  a 
kind  of  echo,  produced  by  the  reverberations  or  repeated  reflec- 
tions of  the  impulse  from  the  walls  of  the  cavity,  and  it  is  shrill 
and  acute  because  the  reflections  are  short  and  quick  in  so  small 
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a  space.  The  same  kind  of  note  may  be  heard  in  other  hollow 
bodies,  such  as  an  empty  cask ;  but  it  is  there  less  shrill,  because 
the  space  is  larger.  Any  sound  proceeding  from,  or  communicated 
to,  the  interior  of  the  cask,  the  caoutchouc  bottle,  or  any  cavity 
in  the  body  with  reflective  walls,  will  be  accompanied  or  followed 
by  this  sort  of  tinkling  or  ringing  echo,  which  will  be  more  pro- 
longed and  distinct  in  proportion  as  the  walls  are  perfectly  and 
uniformly  reflecting.  Sounds  of  this  kind  may  often  be  heard  on 
using  the  stethoscope  over  the  stomach  and  large  intestines,  as 
their  contents  move  and  cause  a  sound  within  them.  So  too  this 
tinkling  echo  may  accompany  the  sounds  proceeding  from  an  air- 
filled  cavity  in  the  chest,  and  it  becomes  a  distinctive  sign  of  the 
existence  of  such  a  cavity. 

In  idiopathic  pneumothorax,  and  in  that  partial  kind  resulting 
from  the  absorption  of  a  pleuritic  effusion  confined  by  adhesions, 
although  the  cavity  be  present,  there  may  be  no  sound  produced 
in  it,  or  transmitted  to  it,  so  as  to  cause  the  tinkling  echo.  Some- 
times percussion  on  the  external  walls  will  do  this ;  and  we  have 
heard  the  metallic  tinkling  accompany  both  the  voice  and  the 
cough  in  a  case  of  partial  pneumothorax  without  liquid  effusion 
or  perforation  of  the  pleura,  the  sound  being  transmitted  to  the 
cavity  through  the  condensed  tissue  of  the  lung.  But  it  is  where 
the  pleura  is  perforated  and  where  liquid  is  present,  that  the  phe- 
nomenon of  metallic  tinkling  is  commonly  heard  ;  not,  as  Laennec 
supposed,  because  these  conditions  are  essential  to  its  production, 
but  because  the  motions  of  the  liquid  or  of  the  air  through  the 
orifice  make  sounds  within  the  cavity  which  serve  to  show  its 
echoing  properties.  So  metallic  tinkling  has  often  been  heard 
after  the  operation  for  empyema,  manifesting  the  presence  of  air 
in  the  pleura. 

DIAGNOSIS. — Perforation  of  the  pleura,  with  its  consequence, 
pneumothorax  and  liquid  effusion,  is  not  a  very  uncommon  acci- 
dent in  the  course  of  phthisis  ;  and  its  signs  are  so  remarkable, 
that  they  can  scarcely  fail  to  be  recognized  even  by  those  who  are 
but  moderately  versed  in  auscultation.  The  tinkling  echo  may 
present  several  modifications,  which  it  is  useful  to  notice,  as  they 
serve  to  give  a  more  accurate  knowledge  of  the  condition  of  the 
parts  and  of  their  tendencies.  When  the  perforation  is  small,  or 
obstructed  by  its  position  against  the  walls  of  the  chest  or  below 
the  level  of  the  liquid,  the  tinkling  is  seldom  heard  except  on 
coughing  or  taking  a  full  breath,  which  reaches  the  cavity  and 
may  throw  the  liquid  into  bubbles.  The  voice  may  also  some- 
times reach  the  cavity  through  a  consolidated  portion  of  the  lung, 
and  then  it  will  be  accompanied  by  a  tinkling.  When  the  orifice 
is  large  and  free,  the  air  will  pass  in  and  out  in  ordinary  breathing, 
and  will  produce  in  its  vicinity  a  sound  like  that  of  blowing  into 
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the  mouth  of  a  glass  bottle :  this  kind  of  respiration  is  therefore 
called  amphoric.  In  such  cases  there  is  seldom  so  much  oppres- 
sion of  the  breathing  as  in  those  where  the  air  passes  less  freely 
and  accumulates  in  the  cavity.  In  listening  for  the  tinkling  phe- 
nomena it  must  be  held  in  mind  that  they  may  be  audible  only  in 
certain  parts  of  the  chest  where  the  lung  is  not  adherent,  and 
where  the  liquid  effusion  does  not  reach.  Generally,  in  the  sit- 
ting posture  they  are  heard  best  about  the  mammae  and  the  lower 
part  of  the  scapula  and  axilla ;  but  we  have  heard  them  in  some 
cases  in  every  part  of  the  affected  side,  and  in  others  only  in  one 
spot.  In  fact,  there  must  be  a  certain  degree  of  tension  in  the 
walls  of  the  cavity  to  make  them  good  reflecting  surfaces,  and  if 
this  be  deficient  at  the  spot  of  the  cavity  opposite  to  that  on  which 
the  stethoscope  is  applied,  the  sound  may  be  absorbed  and  not 
reflected. 

The  addition  of  the  liquid  to  the  air  in  the  chest  makes  the 
diagnosis  still  more  easy.  By  percussion  we  can  find  the  exact 
level  to  which  the  liquid  rises,  and  that  this  level  moves  with 
change  of  posture ;  this  is  much  more  distinctly  perceptible  than 
with  simple  liquid  effusion.  The  motions  of  the  liquid  may  further 
give  very  decisive  evidence  of  its  presence  with  air  in  the  cavity. 
On  change  of  posture  and  on  coughing,  the  liquid  will  sometimes 
drop  from  the  parts  which  have  just  been  immersed  ;  and  the  sound 
of  this  will  exhibit  the  metallic  ringing  in  so  distinct  a  manner, 
that  it  resembles  the  note  which  a  glass  or  porcelain  vessel  yields 
when  struck.  If  the  liquid  be  agitated  more  forcibly,  as  by  the 
patient  giving  his  trunk  an  abrupt  jerking  turn,  or  being  violently 
shaken,  it  may  be  heard  to  splash  most  distinctly  against  the  walls 
of  the  chest :  this  is  the  sign  of  succussion  described  by  Hippo- 
crates. It  may  be  best  heard  by  applying  the  ear  to  the  chest  at 
the  time  of  the  movement,  and  then  the  tinkling  is  heard  to  ac- 
company it,  and  sometimes  to  follow  it  as  the  liquid  drops  from  the 
sides,  or  the  bubbles  break  on  its  surface.  The  splashing  is  not 
easily  produced,  unless  there  be  a  good  deal  of  air  in  the  pleural 
cavity  with  a  moderate  quantity  of  liquid.  The  proportions  of 
these  are,  however,  better  ascertained  by  percussion. 

[The  diagnosis  of  pneumothorax  does  not  produce  great  diffi- 
culties. The  manner  and  circumstances  under  which  the  symp- 
toms occur,  and  the  means  offered  by  physical  exploration,  enable 
us  to  ascertain  the  presence  of  this  disease.  A  violent  pain  in 
the  chest  suddenly  occurring,  and  quickly  followed  by  suffocation, 
oppression,  extreme  anxiety,  should  lead  us  to  suspect  pneumo- 
thorax under  the  following  circumstances  ; — if  the  subject  is  tuber- 
culous ;  if  there  has  been  gangrene  of  the  lungs  ;  if  he  has  received 
a  violent  blow  on  the  chest,  followed  by  pectoral  symptoms.  If, 
on  examination,  we  find  the  chest  tympanitic,  with  feeble  respira- 
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tion  over  the  same  portion — the  respiratory  murmur  seemingly  pro- 
duced at  a  distance  from  the  walls — or  suppressed  respiration ;  no 
tussive  and  vocal  resonance ;  dilatation  of  the  chest ;  amphoric 
respiration ;  metallic  tinkling ;  and,  (if  there  be  hydro-pneumotho- 
rax,)  hippocratic  succussion ;  we  may  decide  positively  on  the  pre- 
sence of  a  gaseous  or  sero-gaseous  effusion  into  the  cavity  of  the 
chest. 

Pulmonary  emphysema  presents  some  of  the  physical  signs  of 
pneumothorax — dilatation  of  the  thoracic  parietes,  protrusion  of 
the  intercostal  spaces,  and  diminution  of  the  respiratory  murmur 
with  increased  sonoriety  over  a  portion  of  the  chest.  But  in  em- 
physema these  symptoms  do  not  occur  suddenly,  but  are,  on  the 
contrary,  slowly  developed;  sharp  pain  in  the  side  has  not  existed; 
and  the  dyspnoea  is  paroxysmal,  and  not  continuous  as  in  pneu- 
mothorax ;  the  respiratory  murmur  is  feeble,  but  never  suppressed, 
and  is  superficial,  whilst  in  pneumothorax  it  is  produced  at  a  dis- 
tance. When  thoracic  fluctuation  can  be  produced,  or  metallic 
tinkling  is  heard,  of  course  no  doubt  of  the  nature  of  the  disease 
can  exist.] 

PROGNOSIS. — The  prognosis  of  pneumothorax  from  perforation 
must  be  generally  unfavourable,  because,  besides  its  own  formida- 
ble character,  in  the  vast  majority  of  cases  it  arises  from  tubercu- 
lous disease  of  the  lungs.  Provided,  however,  the  tuberculous 
disease  be  very  limited,  it  does  not  seem  unreasonable  to  think 
with  Laennec  that  the  case  may  not  be  entirely  hopeless.  Laen- 
nec  mentions  an  instance  in  which  pneumothorax  lasted  for  six 
years.  Dr.  Houghton  describes  another  in  which  the  individual 
survived  the  perforation  eighteen  months,  and  probably  would 
have  lived  longer  if  he  had  not  imprudently  exposed  himself  in 
his  work  as  a  bricklayer ;  for  the  signs  of  the  cavity  had  disappeared, 
the  side  had  contracted,  and  the  general  health  had  been  much 
improved.  In  a  case  related  by  Dr.  Stokes  the  patient  lived  for 
many  months,  during  which  he  rode  much  on  horseback,  and 
could  hear  a  splashing  in  his  chest  when  he  trotted  or  cantered. 
We  have  known  two  patients  with  pneumothorax  leave  the  hos- 
pital with  the  impression  that  they  were  nearly  well,  having  gained 
flesh,  and  lost  the  worst  phthisical  symptoms  after  the  first  severe 
consequences  of  the  perforation  had  subsided.  In  such  cases, 
which  are  to  be  considered  exceptions  to  the  general  rule,  the 
production  of  the  new  disease  in  the  pleura  seems  to  act  favour- 
ably in  retarding  the  tuberculous  affection  of  the  lungs;  and 
if  this  be  of  limited  extent,  it  is  possible  that  it  may  be  removed, 
the  wound  on  the  lung  cicatrized,  and  the  cavity  of  the  pleura 
obliterated  by  contraction  and  adhesion. 

TREATMENT. — The  measures  calculated  to  relieve  the  symptoms 
30 
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of  pneumothorax  with  perforation  vary  considerably  according  to 
the  period  of  the  lesion,  and  the  condition  of  the  system.  In  the 
first  instance  the  perforation  and  access  of  air  and  matter  to  the 
pleural  sac  are  often  attended  by  considerable  prostration  of  the 
system  with  rapid  feeble  pulse  and  faintness,  together  with  the  pain 
and  cough,  which  are  then  the  result  of  irritation  rather  than  inflam- 
mation. Considerable  doses  of  opium  or  morphia  are  necessary 
to  allay  this  irritation ;  they  may  be  advantageously  combined  with 
calomel  and  antimonials ;  and  sinapisms  or  warm  fomentations 
may  be  applied  to  the  affected  side.  More  active  antiphlogistic 
measures  cannot  be  used  until  the  reaction  takes  place,  which 
generally  begins  in  a  few  hours,  bringing  with  it  heat  of  the  skin, 
strength  and  hardness  of  the  pulse,  and  great  soreness  as  well  as 
pain  of  the  whole  affected  side;  then  blood-letting,  chiefly  local, 
must  be  used,  with  aperients  and  salines,  according  to  the  strength 
of  the  patient,  and  the  degree  of  fever  present.  These  may  be 
followed  by  blistering  or  tartar-emetic  counter-irritation  in  propor- 
tion to  the  continuance  of  the  inflammatory  symptoms.  But  it  is 
not  to  be  forgotten  that  perforation  of  the  pleura  and  its  conse- 
quence are  almost  always  added  to  a  previously  existing  disease, 
tuberculous  phthisis :  and  the  degree  of  advancement  that  this  may 
have  reached  must  much  limit  the  propriety  and  efficacy  of  the 
measures  for  this  accidental  inflammation  that  has  been  excited. 
The  same  considerations  are  to  be  kept  in  view  when,  in  conse- 
quence of  the  smallness  of  the  perforation,  or  its  valvular  condition, 
air  accumulates  in  the  chest  and  becomes  the  cause  of  oppressive 
dyspnrea.  The  immediate  indication  in  this  case  is,  doubtless,  to 
give  exit  to  the  air  by  puncturing  the  chest;  and  this  has  been 
done  in  several  instances  with  great  temporary  relief.  But  before 
this  operation  is  prescribed,  it  should  be  considered  whether,  as 
the  relief  from  it  will  be  but  temporary,  the  condition  of  the  patient 
be  such  as  to  make  this  likely  to  outweigh  the  pain  and  risks  of 
the  operation.  These  certainly  are  not  great ;  but  when  added  to 
the  dubious  view  in  which  the  friends  of  the  patient  may  regard 
an  operation  which  proves  but  imperfectly  successful,  they  are 
sufficient  to  deter  us  in  many  cases  from  recommending  it.  The 
case  is  different  when  the  accident  occurs  before  the  consumptive 
disease  has  advanced  far,  when  there  is  much  flesh  and  strength, 
and  when  the  physical  signs  have  shown  that  there  is  a  large  pro- 
portion of  sound  lung.  The  operation  may  be  repeated  if  the  air 
accumulate  again.  As  it  is  impossible  to  avoid  the  continued  in- 
troduction of  air  into  the  chest,  the  mode  of  performing  the  opera- 
tion is  a  matter  of  much  less  consequence  than  in  empyema.  It 
is  more  desirable  to  puncture  below  the  level  of  the  liquid,  to  allow 
this  as  well  as  the  air  to  escape. 
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CHAPTER  VII. 

[DISEASES  OF  THE  BRONCHIAL  GLANDS. 

SECTION  I. 

BRONCHIAL   PHTHISIS. 

THIS  is  almost  exclusively  a  disease  of  childhood.  It  is  fre- 
quent and  serious,  and  has  been  accurately  studied,  only  within 
a  few  years  past. 

ANATOMICAL,  CHARACTERS. — All  the  varieties  of  tubercle  are 
found  in  the  bronchial  gland.  Tubercular  infiltration  is  the  most 
common  ;  next,  miliary  tubercles ;  then  yellow  granulations,  and 
gray  granulations ;  and  lastly,  tuberculous  dust.  Ordinarily  the 
central  portion  of  the  gland  is  the  first  invaded ;  and  the  tuber- 
culization  extends  gradually  to  the  circumference ;  in  other  cases 
it  is  irregularly  disposed,  gray  granulations  being  found  in  the 
centre  of  the  organ,  whilst  the  periphery  is  already  converted  into 
a  tubercular  mass ;  later,  the  entire  gland  degenerates,  increases  in 
size,  and  becomes  as  large  as  a  filbert  or  a  chestnut.  Sometimes 
five  or  six  of  the  external  glands,  surrounding  the  root  of  one  or 
both  lungs,  only  are  enlarged ;  at  other  times  these  are  much  more 
numerous,  and  form  large  masses.  The  internal  ganglia  never 
exceed  a  small  almond  in  size ;  they  can  be  traced  to  the  third 
and  even  fourth  division  of  the  bronchi.  These  glands  are  enve- 
loped by  a  thin  cyst,  to  which  a  layer  of  tuberculous  matter  closely 
adheres.  When  the  degeneration  is  recent,  and  the  tubercular, 
matter  is  not  softened,  the  wall  of  the  cyst  is  single  ;  later,  there 
are  two  membranes,  one  internal,  and  the  other  external.  In  the 
course  of  time  the  tubercular  matter  softens,  either  from  the  centre 
or  at  the  surface,  the  matter  is  eliminated  by  ulceration,  and  adhe- 
sion takes  place  between  the  walls  of  the  cyst  and  some  neigh- 
bouring organ,  into  which  the  contents  of  the  cyst  is  evacuated. 
Sometimes  the  cyst  is  found  only  half-filled,  without  any  of  the 
matter  having  been  discharged ;  in  this  case  absorption  has  pro- 
bably taken  place.  Sometimes  a  small  portion  of  the  tuberculous 
matter  passes  into  the  cretaceous  state.  The  enlarged  glands 
may  compress,  or  adhere  to  the  neighbouring  organs.  The  former 
lesion  produces  curious  physiological  effects,  and  is  interesting  in 
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the  symptomatology  of  the  disease.  The  enlarged  ganglia  may 
compress  and  even  obliterate  the  great  vessels — as  the  vena  cava 
superior — giving  rise  to  haemorrhage  into  the  cavity  of  the  arach- 
noid and  oedema  of  the  face — the  aorta,  the  vena  azygos,  and  the 
pulmonary  arteries  and  veins,  causing,  indirectly,  oedema  and 
haemorrhage.  The  trachea  and  bronchi  may  be  compressed,  and 
the  latter  almost  obliterated.  The  internal  glands  often  compress 
the  tissue  of  the  lung  as  well  as  the  pneumogastric  nerves  and  their 
branches,  whose  filaments  are  flattened  and  displaced  and  their 
tissue  altered.  Several  instances  of  displacement  of  the  oeso- 
phagus are  mentioned. 

The  glands  contract  adhesions  with  the  neighbouring  organs ; 
those  with  the  bronchi  are  the  most  common,  and  take  place  by  the 
medium  of  cellular  tissue,  which  is  at  first  loose,  and  subsequently 
becomes  dense ;  the  adhesion  is  finally  quite  intimate,  so  that  you 
cannot  separate  the  gland  without  a  portion  of  its  tissue  remaining 
attached  to  the  side  of  the  bronchus;  finally,  a  communication  is  esta- 
blished between  the  ganglia  and  the  bronchi,  either  by  the  soften- 
ing of  the  tubercular  matter,  or  by  absorption  from  pressure.  The 
character  of  the  perforations  varies  according  as  they  are  recent 
or  ancient,  and  whether  they  communicate  with  a  cyst  filled  with 
softened  tubercular  matter,  or  are  in  contact  with  a  crude  tubercle; 
in  the  latter  case  the  edges  of  the  perforation  are  sharp,  rounded, 
and  not  injected  ;  in  the  former,  on  the  contrary,  the  wall  of  the 
bronchus,  in  connection  with  the  cyst,  is  of  a  bright  red,  the  edges 
of  the  perforation  are  ragged,  and  sometimes  the  debris  of  carti- 
laginous rings  are  found.  The  progress  of  the  ulceration  is  evi- 
dently from  without  inwards,  and  cannot  be  mistaken  for  the 
effects  of  inflammation  of  the  mucous  membrane  of  the  bronchi. 
The  position  of  the  cyst,  in  those  cases  where  it  communicates 
with  the  bronchi,  varies ;  sometimes  it  is  situated  in  the  neighbour- 
hood of  a  primary  bronchus,  and  is  but  remotely  connected  with  the 
lung ;  in  this  case  a  soft,  fluctuating  tumour,  varying  from  a  hazel- 
nut  to  a  pigeon's  egg,  is  situated  on  the  anterior  or  posterior  face 
of  one  of  the  two  primary  bronchi ;  on  cutting  into  it  more  or  less 
whitish  curdy  fluid  escapes ;  when  emptied,  it  is  evidently  lined  in- 
teriorly by  a  red,  uneven,  thick  false  membrane,  different  in  colour 
and  aspect  from  the  mucous  membrane  of  the  bronchi,  but  continu- 
ous with  it.  In  contact  with  the  false  membrane  is  a  layer  of 
whitish  tissue,  dense  and  tuberculous,  sometimes  softened  and 
lamellated,  which  simulates  a  second  false  membrane.  When  the 
cyst  is  exterior  to  the  lung,  a  communication  appears  to  be  esta- 
blished between  the  tissue  of  this  organ  and  the  ganglionic  cavity ; 
a  section  of  the  lung  and  cyst  shows  the  parenchyma  traversed  by 
cavities  separated  by  walls  formed  by  the  carnified  pulmonary  tis- 
sue. These  cavities,  which  communicate  largely  with  the  bron- 
chial cysts,  are  lined  with  a  false  membrane  entirely  identical. 
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They  are  generally  the  bronchial  cysts  which  have  penetrated  the 
lung,  depressing  its  tissue,  and  are  not  due  to  the  destruction  of 
the  pulmonary  tissue.  Sometimes  the  bronchial  cyst  communi- 
cates with  a  tubercular  cavern  in  the  lung,  and  this  communication 
takes  place  by  means  of  cylindrical  canals,  lined  by  a  membrane 
analogous  to  that  of  the  ganglionic  cavity.  When  the  ganglion 
is  deeply  seated  in  the  interior  of  the  parenchyma,  and  commu- 
nicates largely  with  the  bronchi,  or  has  produced  ulceration  of  the 
neighbouring  tissues,  these  cysts  are  often  mistaken  for  caverns  ; 
their  situation  and  structure,  with  the  condition  of  the  surrounding 
tissue,  will,  however,  serve  to  distinguish  them.  The  pulmonary 
vessels  are  sometimes,  though  rarely,  perforated,  and  occasionally 
also  the  oesophagus. 

There  is  a  great  tendency  to  union  between  the  ganglionic 
and  the  pulmonary  tubercles.  In  children,  tubercular  matter  in 
the  lung  has  a  great  tendency  to  be  deposited  on  the  surface,  be- 
neath the  pleura.  There  may  also  occur  a  junction  of  a  pulmonary 
cavern  and  an  empty  ganglionic  cyst. 

SYMPTOMS. — Bronchial  phthisis  is  rarely  uncomplicated,  its  gene- 
ral and  local  phenomena  being  frequently  conjoined  with  those  of 
phthisis.  Or,  it  may  not  be  well  marked,  no  characteristic  symp- 
toms occurring,  owing  to  the  glands  not  being  sufficiently  enlarged 
to  interfere  with  the  neighbouring  organs.  Sometimes  it  is  from 
the  first  the  principal  disease.  When  uncomplicated,  the  early 
symptoms  resemble  those  of  phthisis ;  there  is  cough,  with  unde- 
fined thoracic  pains,  accompanied  by  slight  fever,  and  more  or  less 
profuse  sweats ;  at  other  times  the  cough  is  paroxysmal  without 
sibilus  or  vomiting,  and  in  the  interval  there  is  acceleration  of 
pulse  and  of  the  respiration,  or  more  or  less  oppression,  accompa- 
nied by  a  noisy  sonorous  rhonchus,  which  is  heard  at  a  distance 
and  is  intermittent,  and  a  peculiar  hollow  cough.  These  are  the 
first  morbid  phenomena.  These  symptoms,  or  others — as  the  swell- 
ing of  the  face,  great  irregularity  in  the  rhonchi — are  sometimes 
the  first  and  only  appreciable  symptoms  at  an  epoch,  when  we 
have  assurance  from  other  phenomena,  of  the  tuberculization  of 
other  organs. 

When  the  disease  is  fully  developed,  whether  it  is  primitive  or 
consecutive,  it  usually  offers  the  following  symptoms.  The  face, 
often  natural,  has  at  other  times,  the  same  appearance  as  that  of 
a  child  labouring  under  disease  of  the  heart — it  is  pale,  with  the 
cheeks  and  lips  violet,  and  slightly  cedematous,  and  this  cedema 
appears  and  reappears  several  times  in  the  course  of  the  disease ; 
the  veins  of  the  neck  are  dilated ;  the  decumbiture  is  ordinarily 
indifferent ;  at  other  times  the  child  sits  down  as  usual  during  the 
paroxysm  of  dyspnoea,  or  when  the  oppression  is  considerable. 
Sometimes  the  respiration  is  natural,  at  other  times  it  is  accele- 
rated and  rises  to  36  or  even  60  in  a  minute,  according  to  the 
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age  of  the  child.  In  rare  cases  there  is  a  noisy  rhonchus,  re- 
sembling tracheal  rhonchus,  which  is  heard  at  a  distance.  The 
cough,  which  usually  constantly  exists,  offers  no  special  character 
in  some  cases  ;  in  others  it  preserves  that  just  mentioned.  In  some 
cases  auscultation  cither  does  not  indicate  any  thing,  or  merely 
pleural  or  pulmonic  disease.  In  others,  the  physician  discovers  at 
the  posterior  part  of  one  side  of  the  chest  considerable  feebleness 
in  the  respiratory  murmur ;  this  feebleness  yields  sometimes  after 
a  deep  inspiration.  In  most  cases,  however,  you  find  in  one  or 
other  interscapular  space,  rarely  anteriorly,  modifications  in  the 
respiration,  remarkable  for  their  great  irregularity.  Thus,  one 
day  there  will  be  prolonged  expiration :  another  day,  interrupted 
or  even  cavernous  respiration,  with  or  without  moist  rhonchi, 
and  then  again  prolonged  expiration.  At  other  times  there  is  a 
large  mucous  rhonchus,  the  resonance  of  that  in  the  trachea,  or 
else  sonorous  or  sibilant  rhonchi,  remarkable  for  their  extent  and 
persistence.  Sometimes  percussion  gives  no  positive  information ; 
at  other  times  there  is  permanent  diminution  in  the  sonorousness 
of  the  chest. 

The  malady  continuing  to  increase,  these  symptoms  persist  singly, 
or  combined ;  sometimes  asthmatic  paroxysms  supervene,  with  an 
intermittent  alteration  of  the  voice.  At  the  same  time  tuberculi- 
zation  of  other  organs  appears  or  increases.  The  general  symptoms 
which  existed  from  the  commencement  augment,  or  they  now 
appear ;  the  strength  fails ;  emaciation  occurs  or  increases ;  fever 
persists,  with  evening  exacerbations ;  the  sweats  augment  or  ap- 
pear ;  in  a  word,  all  the  train  of  symptoms  of  phthisis  takes  place, 
and  the  child  dies  in  the  last  stage  of  marasmus. 

Death  is  sometimes  hastened  by  accidents, — as  profuse  haemo- 
ptysis, a  meningeal  apoplexy,  or  perforation  of  the  pleura  with 
pneumothorax. 

The  progress  of  bronchial  phthisis  is  generally  chronic,  though, 
occasionally,  it  is  tolerably  acute. 

CAUSES. — The  causes  of  bronchial  phthisis  are  those  which  pro- 
duce tuberculization  in  general.  Measles  and  hooping-cough 
especially  seem  to  determine  the  disease. 

Children  of  all  ages  are  equally  liable  to  bronchial  phthisis ;  it  is 
perhaps  rather  more  frequent  in  very  young  children,  but  very  ad- 
vanced tuberculization  is  more  common  from  six  to  fifteen. 

Girls  are  less  subject  to  this  lesion  than  boys  up  to  eleven  years 
of  age,  but  as  puberty  approaches,  the  ratio  between  the  sexes 
becomes  about  the^ame. 

DIAGNOSIS. — The  symptoms  that  we  have  enumerated  depend, 
as  has  been  said,  principally  on  the  enlarged  bronchi  pressing  on 
the  neighbouring  organs  and  interfering  with  their  functions. 
Where  the  glands  have  not  acquired  any  size,  and  when  the 
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ease  is  about  beginning,  the  diagnosis  is  difficult  and  obscure,  and 
it  is  often  only  by  exclusion  that  we  can  arrive  at  it. 

If,  in  a  child,  three  or  four  years  old,  there  supervene  cough, 
emaciation,  fever,  sweats,  without  the  physical  signs  of  tubercles 
in  the  lungs  on  attentive  exploration,  and  without  symptoms  of  ce- 
phalic or  abdominal  tubercles,  the  existence  of  bronchial  phthisis 
may  be  suspected.  This  presumption  becomes  certain  if  the  cha- 
racter of  the  cough  changes,  if  it  occurs  in  spells,  without  sibilus 
or  vomiting,  or  becomes  hollow,  or  if  we  hear  a  loud  rhonchus  in 
the  trachea,  or  loud  sibilant  or  sonorous  rhonchi  in  the  bronchi 
remarkably  persistent,  if  paroxysms  of  asthma,  or  a  great  and  inter- 
mitting alteration  of  the  voice,  or  oedema  of  the  face  obviously 
depending  on  no  other  appreciable  cause,  occur.  The  physical 
signs  should  be  carefully  weighed.  They  are,  as  has  been  said, 
very  fluctuating.  The  mobility  of  the  auscultatory  phenomena, 
compared  with  the  fixedness  of  those  derived  from  percussion, 
should  serve  as  a  base  for  our  diagnosis.  The  portion  of  the 
chest  where  the  alterations  in  the  respiration  are  heard,  should 
be  borne  in  mind.  The  physical  signs  of  bronchial  phthisis  are 
found  generally  at  the  superior  part  of  the  chest,  and  principally 
in  the  interscapular  spaces,  at  the  root  of  the  lungs.  Sometimes, 
though  rarely,  they  may  be  detected  anteriorly.  If,  then,  in  a  child 
attacked  with  a  chronic  pulmonary  complaint,  the  signs  of  tuber- 
cles in  the  interscapular  space  are  ascertained,  one  should  be  led 
to  believe,  if  their  progress  and  intensity  are  variable,  that  there 
is  bronchial  tuberculization.  The  extreme  ganglia  in  the  groins, 
axillae  and  neck,  should  be  carefully  examined,  especially  the 
latter,  which  sometimes  form  a  string,  which,  descending  to  the 
clavicle,  seem  to  be  continuous  with  the  tracheal  ganglia. 

Bronchial  phthisis  can  be  confounded  with  hooping-cough, 
phthisis  pulmonalis,  and  tumours  in  the  mediastinum. 

The  differential  diagnosis  between  tuberculization  of  the  bron- 
chial glands  and  hooping-cough  is  very  important.  In  both  the 
urgent  symptoms  are  paroxysmal,  but  one  is  susceptible  of  being 
cured,  whilst  the  other  is  necessarily  mortal.  The  subjoined 
synoptical  table  contains  the  prominent  features  of  each  disease. 

Hooping  Cough.  Bronchial  Phthisis, 

Often  epidemic;    attacking  several         Isolated,  and  non-contagious, 
children  of  a  family  together,  and  trans- 
missible by  contagion. 

Has  three  distinct  periods,  in  the         No  distinct  stages, 
second  of  which  only  is  the  cough  pa- 
roxysmal. 

Paroxysms  of  cough,  with  whistling  Paroxysms  generally  of  short  dura- 
inspiration,  vomiting,  and  stringy  ex-  tion,  without  whistling  inspiration; 
pectoration.  stringy  expectoration  ;  and  vomiting. 

Respiration  natural  in  the  intervals  Physical  signs  of  ganglionic  tuber- 
of  the  paroxysms.  culization;  but,  in  certain  cases,  ab- 

sence of  these  signs. 
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In  the  intervals  of  the  paroxysms, 
respiration  and  pulse  natural,  when  the 
disease  is  simple. 


Voice  natural. 

Progress  of  the  disorder  acute. 


Asthmatic  paroxysms  in  some  cases, 
alternating  with  the  paroxysms  of 
cough ;  continued  febrile  movement, 
with  evening  exacerbations  ;  sweats  ; 
progressive  emaciation,  &c. 

Sometimes  the  voice  is  changed. 

Progress  chronic. 


The  symptoms  that  we  have  detailed  will  serve  to  distinguish 
bronchial  from  pulmonary  phthisis,  or  enable  us  to  recognize  the 
former  when  it  complicates  the  latter.  When  both  affections  have 
the  same  intensity,  the  diagnosis  is  often  impossible. 

No  other  disease  of  infancy  offers  the  same  reunion  of  symptoms 
from  compression  ;  in  adults  the  same  symptoms  occur  where  tu- 
mours are  developed  in  the  anterior  mediastinum,  or  in  the  tho- 
racic ganglia ;  and  also  from  aneurism  of  the  aorta ;  but  these  are 
unknown  in  infancy. 

PROGNOSIS. — If  the  tuberculization  were  limited  to  the  bron- 
chial glands,  the  disease,  though  grave,  would  be  less  so  than  pul- 
monary phthisis — the  secondary  inflammations  being  absent,  which 
are  so  frequent  a  cause  of  mortality  in  the  latter  disease.  But^the 
accidents  resulting  from  the  connection  between  the  tuberculous 
ganglia  and  the  neighbouring  organs,  render  the  prognosis  serious. 
These  are  hemorrhage  into  the  lung  and  beneath  the  arachnoid ; 
perforation  of  the  lung  and  resophagus ;  compression  of  the  blood- 
vessels, nerves  and  bronchi,  producing  deficient  hamatosis,  and 
serous  effusions.  The  immediate  danger  depends  on  a  number  of 
circumstances — the  intensity  of  the  lesion ;  the  condition  of  the 
lungs ;  the  general  state  of  the  child  ;  the  violence  of  the  fever ;  the 
appearance  of  secondary  lesions  in  the  lung  and  other  organs;  the 
age  of  the  patient ;  sex,  &c. 

Certain  symptoms  indicate  a  speedy  fatal  termination — as  per- 
sistent oedema  of  the  face  after  the  disease  has  existed  for  some 
time,  hollow  cough,  loud  tracheal  rhonchus,  asthma,  great  de- 
bility, aggravation  of  the  general  symptoms,  and  increase  of  the 
dyspnoea. 

TREATMENT. — When  the  physician  is  satisfied  of  the  existence 
of  bronchial  phthisis,  he  should  immediately  adopt  such  means  as 
will  arrest  the  further  deposition  of  the  tubercular  matter,  and  pro- 
cure the  absorption  of  that  which  has  been  already  deposited.  To 
meet  these  indications  the  preparations  of  iodine  should  be  imme- 
diately resorted  to,  unless  decidedly  contra-indicated.  The  iodide 
of  iron  is  perhaps  the  best  form  in  which  the  iodine  can  be  ad- 
ministered, or  we  may  employ  Lugol's  solution,  or  the  iodide  of 
potassium. 
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37.  R. — Ferri  iodid.  gr.  v. 

Aq.  destil.  f  5j. 
M. 

Sig. — A  teaspoonful  three  times  a  day,  in  sugared  water,  gradually  increased 
to  two  teaspoonfuls. 

Or, 

38.  R.— Syr.  Ferri  iodid.  f^j. 

Sig. — Two  drops  three  times  a  day  in  a  wineglassful  of  sugared  water,  gra- 
dually increased. 

Or, 

39.  H. — lodinii,  9j. 

Potass,  iodid.  9ij. 
Aq.  destil.  f  3vij. 
M. 
Sig. — Three  drops  twice  a  day,  gradually  increased. 

loduretted  frictions  should  be  used  in  the  superior  anterior  por- 
tions of  the  chest,  and  in  the  interscapular  region.  The  iodine 
may  be  employed  in  the  form  of  solution,  or  of  ointment. 

40.  H. — lodinii,  sjij. 

Potass,  iodid.  ^iv. 
Aquae  destil.  %v. 
M. 

Or, 

41.  H. — lodinii,  gr.  xij. 

Potass.  lodidi,  £ss. 
Adipis,  §ij. 
M. — Ft.  unguent. 
Sig. — Rub  in  a  drachm  two  or  three  times  a  day. 

Conjoined  with  this  treatment  tonics  should  be  administered, 
with  a  mild,  nourishing  diet,  salt  bathing,  and  exercise.  Warm 
clothing  is  all  important,  and  flannel  should  be  worn.  The  earliest 
signs  of  disorder  of  the  stomach  and  bowels  demand  attention,  and 
they  must  be  removed  by  appropriate  medicines  and  food. 

The  cough  is  a  very  urgent  and  distressing  symptom  in  bron- 
chial phthisis,  and  the  attention  of  the  medical  attendant  should  be 
early  directed  towards  it.  Opiates  succeed  best  in  calming  it,  and 
of  these  the  extract  of  conium  or  lactucarium  has  been  highly 
recommended  by  Dr.  Ley.  Narcotic  and  antispasmodic  liniments 
may  also  be  advantageously  applied  to  the  chest,  and  antispasmodic 
enemata  at  the  same  time  administered.  During  the  paroxysm, 
any  portion  of  the  clothing  which  may  compress  the  vessels  of  the 
neck,  or  embarrass  the  motions  of  the  chest,  should  be  immedi- 
ately removed. 

During  the  intervals  of  the  paroxysms  the  child  should  not  be 
teased  or  irritated,  and  means  should  be  resorted  to,  to  reduce,  as 
much  as  possible,  morbid  excitability.  The  tincture  of  hyoscya- 
mus  in  hop  tea  has  been  highly  recommended  for  this  purpose. 
An  equable  temperature  should  be  constantly  maintained,  and 
every  thing  calculated  to  excite  asthmatic  paroxysms  should  be 
sedulously  eschewed,  as  the  inhalation  of  dust,  smoke,  &c.] 
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CHAPTER  VIII. 

DISEASES  HAVING  NO  DETERMINATE  SEAT. 

SECTION  I. 

SPASMODIC  ASTHMA. 

THE  air-tubes  are  throughout  endowed  with  nervous  and  mus- 
cular fibres,  the  functions  of  which  contribute  to  the  due  perform- 
ance of  the  act  of  breathing.  The  amount  of  the  assistance 
which  they  thus  contribute  in  health  is  not  well  known,  but  a 
morbid  defect  or  excess  of  their  operation  is  the  cause  of  a  pe- 
culiar class  of  affections  of  the  respiratory  organs  of  a  nervous 
or  spasmodic  character,  including  Laryngismus  Stridulus  (Spasm 
of  the  Glottis),  which  has  been  already  described,  Spasmodic 
jlsthma  and  Jltonic  or  Paralytic  Dyspnoea,  Hooping-cough  and 
Neuralgia  or  Morbid  Sensibility  of  the  JJir-tubes. 

PATHOLOGY. — The  term  asthma  is  generally  given  to  dyspnoea 
occurring  in  paroxysms.  We  have  seen  that  attacks  of  bronchial 
congestion  and  bronchial  flux  may  come  on  suddenly,  last  a  longer 
or  shorter  period,  and  cease  in  such  a  manner  as  to  merit  the 
name  of  asthma ;  by  which  in  fact,  they  are  generally  known  in 
this  country.  In  the  greater  number  of  cases  of  asthma,  there  is 
reason  to  suppose  that  one  or  other  of  these  affections  or  some 
degree'of  inflammation  is  present,  and,  by  increasing  the  irritation 
or  the  irritability  of  the  bronchi,  causes  an  undue  contraction  of 
their  circular  fibres.  An  increased  vascularity  of  the  bronchial 
membrane  may  heighten  its  sensibility,  and  augment  the  contrac- 
tion of  those  fibres  that  are  in  relation  to  it ;  and  the  same  effect 
may  ensue  from  the  irritation  of  an  unusual  quantity  or  quality  of 
the  secretion  within  these  tubes.  So  on  the  other  hand,  the  con- 
tinuance of  inflammation,  the  thickened  and  altered  condition 
which  it  induces  in  the  membranes,  may  tend  to  impair  their 
sensibility,  and  injure  in  proportion  the  contractility  of  the  air- 
tubes.  In  all  these  cases,  the  modification  of  the  sensibility  and 
contractility  of  the  air-tubes  is  secondary  to  other  lesions  that  are 
more  essentially  vascular. 

But  there  are  also  cases  of  asthma  of  a  purely  nervous  charac- 
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ter ;  and  this  is  sufficiently  pointed  out  in  the  temperament  of  the 
patient,  the  nature  of  the  exciting  causes,  the  very  sudden  attack 
and  removal,  and  the  irregular  duration  of  the  affection.  Thus 
it  commonly  occurs  in  nervous  or  hysterical  subjects.  The 
attacks  are  excited  by  strong  or  peculiar  odours  (such  as  the 
smell  of  a  stable  or  of  ipecacuanha),  close  rooms,  sudden  changes 
or  particular  conditions  of  the  atmosphere,  irritations  of  the 
stomach,  mental  emotions,  disordered  menstruation,  and  the  like. 
[All  cases  of  paroxysmal  difficulty  of  breathing  were  for  a  long 
time  designated  under  the  name  of  asthma,  whilst  dyspnoea  or 
orthopnoea  was  applied  to  instances  of  embarrassed  respiration 
accompanying  other  maladies.  The  researches  of  Laennec,  Louis 
and  others,  have  recently  shown,  as  we  have  seen,  that  a  large 
majority  of  the  cases  of  asthma  are,  in  reality,  cases  of  emphy- 
sema, and  that  essential  spasmodic  asthma  is  a  very  rare  disease.] 

SYMPTOMS. — These  causes  often  suddenly  bring  on  an  attack, 
which,  if  severe,  obliges  the  patient  to  assume  a  remarkable  and  very 
characteristic  attitude.  The  body  is  bent  forwards  with  the  arms 
resting  on  the  knees;  the  chest  is  contracted,  with  the  feeling 
of  a  tight  cord  or  heavy  weight  upon  it ;  the  face  is  suffused, 
accompanied  with  an  expression  of  great  anxiety  and  distress ; 
the  veins  are  turgid,  and  the  perspiration  copious,  whilst  all  the 
muscles  of  respiration,  ordinary  and  supplementary,  are  brought 
into  full  action  in  order  to  introduce  air  into  the  chest. 

With  what  amount  of  success  these  efforts  of  respiration  are 
made,  may  be  known  by  applying  the  ear  to  the  chest,  where, 
in  spite  of  the  force  of  the  motions,  scarcely  any  sound  of  passing 
air  is  heard.  The  contractions  of  the  muscles  often  give  an  ex- 
ternal muscular  sound  ;  but  within  the  chest  there  is  only  a  very 
faint  respiratory  murmur,  with  occasional  whistling  or  wheezing. 
The  violent  action  of  the  muscles  of  inspiration  seems  to  diminish 
rather  than  to  increase  the  entrance  of  air ;  but  when  the  efforts 
are  less  violent,  especially  towards  the  end  of  the  paroxysm,  now 
and  then  the  air  is  heard  to  enter  freely,  as  if  the  obstacle  were 
suddenly  removed,  but  at  the  next  breath  there  is  the  same  ob- 
scurity as  before.  At  these  temporary  returns  of  the  respiratory 
sound  we  must  suppose  that  the  spasm  of  the  bronchial  muscles 
is  for  the  moment  relaxed  ;  and  Laennec  has  pointed  out  a  method 
of  causing  at  will  this  relaxation,  the  consideration  of  which  may 
be  useful  in  enabling  us  to  discover  the  nature  of  the  disease.  If 
we  desire  a  patient  who  labours  under  the  asthmatic  spasm  to 
restrain  his  efforts  of  breathing,  and  to  hold  his  breath  altogether 
for  a  few  seconds,  or,  what  amounts  to  the  same  thing,  to  count 
with  his  voice  as  many  numbers  as  he  can  without  taking  breath, 
and  then  as  quietly  as  possible  to  breathe  again,  the  air  will  be 
heard  to  enter  freely  into  every  part  of  the  lungs,  but  in  a  breath 
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or  two  after  the  spasm  regains  its  hold,  and  the  respiration  be- 
comes as  obscure  as  ever. 

Laennec  used  to  say  by  way  of  explanation  that  the  spasm  was 
thus  overcome  by  surprise  ;  but  this  expression  gives  no  distinct 
physiological  reason  for  the  phenomena.  It  does  not  seem  to  be 
explicable  without  assuming  that  there  is  a  temporary  relaxation 
of  a  tonic  spasm  of  muscular  fibres ;  and  this  relaxation  we  would 
ascribe  to  an  increased  degree  of  the  same  cause  which  usually 
induces  the  contraction  of  the  same  fibres.  It  is  probable  that 
the  contraction  of  the  circular  fibres  of  the  bronchi,  excited  by  a 
certain  degree  of  foulness  of  the  air  that  is  within  them,  is  an 
essential  part  of  natural  expiration.  Now  the  foulness  of  the  air 
being  increased  by  holding  the  breath  long  would  stimulate  these 
fibres  to  their  utmost  contraction,  a  contraction  even  beyond  that 
of  asthmatic  spasm :  their  irritability  is  thereby  for  the  moment 
exhausted,  the  spasm  becomes  consequently  relaxed,  and  the  air 
is  heard  to  enter  freely;  but  after  a  few  moments'  relaxation,  the 
irritability  is  again  restored,  and,  the  exciting  cause  of  the  spasm 
remaining,  the  next  breath  may  find  the  contraction  as  strong  as 
ever. 

The  distinctive  physical  sign,  then,  of  spasmodic  asthma  is  im- 
perfect sound  of  the  respiratory  murmur,  except  after  holding  the 
breath,  when  it  becomes  as  loud  as,  or  louder  than  usual.  The 
bronchial  spasm  is  often  of  long  duration ;  but  it  is  liable  to  tem- 
porary increase,  causing  more  decided  fits  of  asthma  in  which  the 
symptoms  before  described  are  manifested  in  the  highest  degree, 
and  on  their  subsidence,  the  patient  is  only  short-breathed.  When 
the  bronchial  spasm  is  considerable,  especially  in  the  paroxysms, 
the  chest  may  sound  ill  on  percussion,  not  with  the  absolutely  dull 
sound  produced  when  solid  or  liquid  occupies  the  chest,  but  a 
short  tight  sound,  like  that  which  the  chest  yields  on  a  forced  ex* 
piration.  This  is  caused  by  the  contracted  state  of  the  lungs  when 
under  the  influence  of  the  bronchial  spasm  ;  the  walls  of  the  chest, 
therefore,  being  forced  inwards  by  atmospheric  pressure,  are  not  so 
free  to  vibrate  as  usual,  when  this  pressure  is  more  nearly  balanced 
on  either  side.  A  better  sound  may  generally  be  obtained  by 
striking  on  a  finger  or  pleximeter  pressed  on  the  chest  strongly 
enough  to  exceed  the  contraction  of  the  lungs.  This  contrac- 
tion when  excessive  sometimes  causes  the  diaphragm  to  rise  higher 
than  usual  in  the  chest,  leaving  a  remarkable  hollow  in  the  epi- 
gastrium, and  gives  to  the  whole  chest  a  tight  and  contracted  ap- 
pearance. 

[In  the  few  instances  where  we  have  listened  to  the  breathing 
during  an  attack  of  pure  spasmodic  asthma,  there  was  either  entire 
absence,  or  decided  feebleness  of  the  respiratory  murmur  over  a 
large  portion  of  the  lungs  for  a  time,  when  the  air  would  rush  in 
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with  a  violent  whirling  whistling  sound,  and  respiration  would  again 
suddenly  cease. 

A  tabular  view  of  the  physical  signs  is  here  presented. 

Inspection. — Increased  motions  of  expansion  and  elevation  and  jerking  rhythm  of 
these  motions;  extent  and  frequency  of  the  general  motions  increased, 
while  the  duration  and  intensity  of  the  respiratory  murmurs  are  much  di- 
minished; diminution  of  the  costal  motions. 

Percussion. — Sound  slightly  diminished  in  clearness  and  duration. 

Auscultation. — Intermittent,  weak,  or  suppressed  respiration;  alternating  with 
exaggerated  respiration ;  the  latter  occasionally  accompanied  with  the  dry 
rhonchi  of  bronchitis;  rhythm  of  respiratory  murmurs  jerking,  sometimes 
incomplete,  inspiration  being  deficient  at  the  close. 

Spasmodic  asthma  is  sometimes  strictly  an  intermittent  affection, 
the  paroxysms  occurring  at  regular  intervals.  A  striking  exam- 
ple of  this  form  of  the  disease  fell  under  our  notice,  several  years 
since.  A  young  lady  of  a  highly  nervous  temperament,  entirely 
free  at  the  time,  and  both  previously  and  since,  from  any  thoracic 
affection,  and  who  had  never  before  suffered  from  asthma,  nor  in- 
herited it,  was  suddenly  attacked,  whilst  labouring  under  great 
mental  depression,  with  a  severe  paroxysm  of  spasmodic  asthma, 
which  returned  every  morning  and  evening  for  six  successive  days, 
and  only  yielded  finally  to  large  doses  of  the  sulphate  of  quinine. 
She  has  never  subsequently  experienced  an  attack.] 

COMPLICATIONS. — We  have  remarked  that  those  who  suffer  much 
from  spasmodic  asthma  are  seldom  free  from  a  shortness  of  breathing 
in  the  intervals ;  and  the  frequent  recurrence  of  the  paroxysms  gene- 
rally increases  this  habitual  dyspnoea.  If  we  examine  their  chests, 
we  find  the  same  diminution  of  respiratory  sound  as  during  the 
paroxysm,  but  in  a  less  marked  degree ;  and  the  test  of  holding 
the  breath  proves  that  the  spasm  exists  here  also,  having  in  a 
measure  become  habitual.  The  frequent  recurrence  or  long  con- 
tinuance of  these  spasmodic  contractions  of  the  tubes  must  lead  to 
permanent  diminution  of  their  calibre,  and  the  other  tissues  be- 
come changed,  and  fix  the  tubes  in  this  constricted  size.  We  see 
the  parallel  of  this  in  the  irritable  bladder,  which,  after  long-con- 
tinued attacks  of  spasm,  at  last  becomes  permanently  contracted. 
Where  the  disease  is  purely  spasmodic,  this  more  lasting  change 
might  not  ensue  for  a  very  long  period ;  but  with  the  spasm  there 
is  so  commonly  associated,  either  as  cause  or  effect,  congestion, 
irritation,  or  inflammation,  that  the  phenomena  and  effects  of  these 
pathological  conditions  are  very  commonly  combined  with  those 
of  spasmodic  asthma.  Thus  in  asthmatic  subjects,  an  attack  of 
bronchitis,  bronchial  congestion,  or  bronchorrho2a,  will  be  attended 
by  spasmodic  exacerbations;  and  a  fit  of  nervous  asthma  which 
first  comes  on  suddenly  as  a  spasm,  often  terminates  in  a  copious 
catarrhal  secretion.  The  spasmodic  constriction  of  the  bronchial 
tubes,  and  the  consequent  violent  yet  ineffectual  respiratory  efforts, 
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produce  a  congested  state  of  the  pulmonary  vessels  and  partial  ob- 
struction of  the  circulation,  which  disorder  the  action  of  the  heart, 
and  may  not  be  relieved  without  a  free  watery  discharge  from  the 
bronchial  membrane.  On  the  other  hand,  asthmatic  paroxysms 
are  frequently  associated  with  organic  diseases  of  the  heart.  The 
congestion  which  these  determine  in  the  membranes  and  structure 
of  the  lungs,  increases  their  sensibility  and  irritability ;  and  where 
the  circular  fibres  are  naturally  disposed  to  spasm,  this  congestion 
readily  excites  it ;  and  the  spasm  may  not  be  entirely  relaxed  until 
the  congestion  is  relieved  by  free  secretion  from  the  bronchial  mem- 
brane. So  also,  irregular  gout,  or  the  sudden  suppression  of  an 
habitual  discharge  or  secretion,  or  of  a  cutaneous  eruption,  may 
determine  an  irritation  and  congestion  of  the  bronchial  surface, 
accompanied  by  an  asthmatic  spasm. 

CAUSES. — In  the  preceding  sketch  of  the  history  arid  pathology 
of  the  disease,  we  have  adverted  to  some  of  the  causes  which 
occasionally  excite  asthmatic  spasm.  But  when  the  disease  is 
purely  nervous,  there  must  be  a  condition  of  the  nervous  system 
in  general,  or  of  the  nerves  of  respiration  in  particular,  which 
gives  the  bronchial  muscles  unusual  irritability.  The  nature  of 
this  condition  is  involved  in  much  obscurity ;  but  it  may  be  classed 
with  that  which  gives  rise  to  many  spasmodic  affections  of  other 
muscles,  which  are  called  nervous  or  hysterical,  and  which  not 
unfrequently  occur  in  the  subjects  of  spasmodic  asthma.  Hence 
violent  mental  emotions,  long-continued  illness,  especially  such 
as  in  itself  or  by  its  treatment  tends  to  depress  the  tone  of  the 
system,  menstrual  irregularities,  and  particular  states  of  the  atmo- 
sphere, are  among  the  circumstances  which  may  predispose  to,  and 
even  produce,  spasmodic  asthma ;  the  predisposition  is  in  some 
instances  distinctly  hereditary.  In  a  few  instances,  spasmodic 
asthma  has  been  more  satisfactorily  traced  to  a  local  cause  of  irri- 
tation, such  as  a  tumour  pressing  on  the  pulmonary  plexus,  or  on 
the  par  vagum,  in  some  part  of  their  course.  Probably  the  re- 
markable influence  which  the  state  of  the  stomach  and  digestive 
organs  often  exerts  on  asthmatic  affections  may  be  also  referred  to 
irritation  reflected  through  these  nerves.  In  some  instances  too  a 
source  of  irritation  has  been  found  in  a  diseased  state  of  the  upper 
part  of  the  spine,  occasioning  pressure  on  the  medulla  or  on  some 
of  those  spinal  nerves  which,  communicating  with  the  great  sym- 
pathetic, are  also  in  relation  with  the  nerves  of  the  lungs. 

[Asthma  is  a  disorder  incident  to  both  sexes,  but  is  much  more 
common  in  males  than  females.  It  occurs  at  all  ages,  but  is  gene- 
rally regarded  as  most  frequent  in  the  middle  periods  of  life  ;  it 
is  rare  before  puberty,  though  instances  of  it  occasionally  are  met 
with.  Contrary  to  the  prevalent  opinion,  however,  Dr.  Chap- 
man asserts  that  he  has  seen  as  many  instances  in  children  as  in 
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adult  age.*  Dr.  Watson  mentions  the  case  of  a  boy  eight  or 
nine  years  of  age,  who  had  had  several  well-marked  attacks  of 
pure  asthma.  It  seldom  appears  for  the  first  time  in  old  age. 
Asthma  is  one  of  the  maladies  which  are  distinctly  transmitted, 
the  disposition  to  it  descending  from  generation  to  generation,  and 
pervading  whole  families.  Dr.  Chapman  is  persuaded  that  those 
of  a  phlegmatic  and  perhaps  sanguine  temperament,  are  as  liable 
to  it  as  the  nervous.  It  is  more  frequently  met  with  amongst  the 
rich  of  sedentary  and  luxurious  habits  than  the  poor,  except 
where  the  latter  are  exposed  to  some  of  the  exciting  causes. 

Every  variety  of  weather  occasions  an  attack,  and  the  condi- 
tion which  is  favourable  to  one  sufferer  is  detrimental  to  another. 
The  close  confined  air  of  densely  peopled  cities  is  generally  better 
borne  than  that  of  the  country.  Dr.  Chapman  mentions  the  case 
of  a  friend  of  his  who  cannot  walk  to  the  suburbs  of  the  city  in 
which  he  resides,  without  being  incommoded.  A  day  may  be 
spent  in  the  country  with  impunity,  but  the  night  induces  an  at- 
tack. Another  case  is  related  by  Dr.  Dunglison,  of  a  friend  in 
Baltimore  who  cannot  sleep  at  a  villa,  whilst  the  day  is  spent 
there  comfortably.  Different  localities  in  the  same  town  and  even 
in  the  same  house  which  do  not  offer  any  perceptible  difference 
in  the  atmospheric  condition,  affect  asthmatic  patients  in  the  same 
manner.  Called  to  visit  a  young  lady  from  the  south  of  the  United 
States,  who  was  labouring  under  a  violent  paroxysm  of  the  dis- 
ease, Dr.  Chapman  was  told  that  she  had  derived  immunity  from 
it  during  a  previous  and  recent  residence  in  Paris,  by  selecting 
the  middle  story  of  an  hotel  in  a  particular  portion  of  that  city  ; 
and  that,  whenever  she  quitted  the  apartment,  a  paroxysm  soon 
came  on,  from  which  she  was  as  speedily  relieved  on  returning  to 
it.  Curious  to  make  the  experiment,  Dr.  Chapman  was  seconded 
by  the  patient's  own  desire,  owing  to  her  anxiety  to  change  her 
lodgings,  "where  she  had  suffered  severely,  and  in  a  very  short 
time  she  went  to  another  house  in  the  vicinity,  in  which  she  en- 
tirely escaped  the  disease  for  several  months.  Being  compelled, 
however,  to  leave  it,  she  took  up  her  residence  at  the  distance  of 
a  few  hundred  yards,  in  a  street  no  less  thickly  built ;  and  here 
she  had  scarcely  any  exemption  for  weeks.  On  moving  to  a  dif- 
ferent quarter  of  the  city,  Dr.  Chapman  witnessed  a  comple  veri- 
fication of  the  statement  she  had  made.  As  long  as  she  occupied 
the  chamber  on  the  second  floor,  she  was  harassed  almost  nightly 
by  renewals  of  attacks,  which  were  prevented  by  sleeping  in  the 
room  above.  Even  by  dining  below,  her  respiration  was,  on 
several  occasions,  seriously  affected. 

Dr.  Watson  refers  to  the  case  of  a  person,  a  resident  of  New- 
market, who  could  sleep  in  certain  towns  of  England  with  perfect 

[*  Lect.  on  the  more  important  diseases  of  the  thoracic  and  abdominal  viscera, 
p.  135-36.] 
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security,  whilst  in  others  he  dared  not  go  to  bed.  The  lungs 
formed  an  infallible  eudiometer.  The  same  authority  mentions 
another,  who  can  sleep  in  one  inn  at  Cambridge  and  not  in  another; 
he  cannot  sleep  in  certain  streets  in  London,  and  when  in  Paris, 
if  in  the  back  part  of  Meurice's  hotel  looking  on  the  courtyard,  he 
is  secure,  and  if  in  a  front  chamber,  exposed  to  the  garden  of  the 
Tuileries,  he  is  certain  of  an  attack  of  asthma  ;  and  the  same  in 
certain  locations  in  London.  Laennec  speaks  of  a  man  whose 
attack  was  brought  on  by  his  light  being  extinguished,  or  if  his 
chamber  door  was  shut.  Sleeping  in  a  room  with  a  rose-bush  in 
bloom,  or  with  pots  of  hyacinths,  the  smell  of  red  beets,  mellow 
apples,  &c.,  have  all  been  known  to  induce  attacks,  the  emana- 
tions from  a  cigar  manufactory,  etc.  etc.  Two  instances  of  the 
opposite  effects  of  coal  smoke  are  related  by  Dr.  Graves.  One 
was  attacked  violently  with  asthma  from  the  smoking  of  a  chim- 
ney during  the  night,  and  the  only  relief  which  the  other  obtained 
for  habitual  attacks  was  to  obstruct  the  progress  of  the  smoke  up 
the  chimney,  and  fill  the  room  with  smoke.  The  smoke  of  turf 
was  inefficient.  A  change  of  weather  is  often  indicated  to  an 
asthmatic  patient  by  an  attack. 

The  repercussion  of  cutaneous  eruptions  also  frequently  pro- 
duces attacks  of  severe  dyspnoea.  Dr.  Chapman  has  related 
several  highly  interesting  instances.  The  first  of  these  was  that 
of  a  gentleman,  who,  having  repelled  a  wide-spread  tetter  from 
the  inside  of  the  thigh,  was  soon  after  seized  with  the  most 
afflicting  anhelation,  which  continued  with  little  remission,  for 
nearly  a  year,  resisting  every  variety  of  treatment,  till  the  reap- 
pearance of  the  tetter,  when  relief  was  procured.  More  extraor- 
dinary, was  that  of  a  man,  who,  having  the  same  sort  of  eruption 
on  the  scrotum,  succeeded  as  he  supposed,  in  curing  it.  But 
almost  immediately  afterwards,  he  began  to  sneeze  with  scarcely 
any  interruption  by  day  or  by  night  for  several  months.  The  irri- 
tation, however,  being  transferred  from  the  nasal  to  the  pulmonary 
tissue,  was  followed  by  a  change  of  sneezing  for  a  very  oppressed 
state  of  the  lungs,  which  for  a  length  of  time  proved  intractable  to 
all  remedies.  Two  days  after  consulting  Dr.  C.,  and  before  the 
treatment  suggested  could  have  had  any  effect,  the  tetter,  sponta- 
neously, replaced  itself  in  its  original  position,  and  his  health  was 
restored.  Nearly  about  the  same  period  he  had  under  his  care  a 
lady,  for  a  scaly  eruption  on  the  back  of  the  neck,  extending  into 
the  hairy  scalp,  by  which  she  was  much  annoyed.  It  had  long 
existed,  occasionally  receding  and  again  recurring.  By  a  mild 
application  it  quickly  disappeared,  and  in  the  course  of  a  few 
months  showed  itself  on  the  forearm,  gradually  assuming  a  more 
squamous  character.  In  this  state,  she  left  the  city,  and,  as  she 
presumed,  was  cured  of  it  by  another  physician.  But  from  that 
moment,  heavy  dyspnoea  supervened,  which  shortly  proved  fatal. 
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DIAGNOSIS. — The  sudden  attack  and  removal  of  the  paroxysms, 
together  with  the  assemblage  of  physical  signs  before  described, 
constitute  the  distinctive  character  of  the  disease.  The  slighter 
tonic  or  permanent  spasm  which  may  remain  in  the  interval,  and 
cause  an  habitual  shortness  of  breath,  may  also  be  known  by  the 
respiration  becoming  distinct,  not  on  increased  effort,  but  after 
holding  the  breath,  as  well  as  by  the  absence  of  the  signs  of  other 
lesions  of  the  lungs  or  heart.  The  absence  of  fever  also  serves 
to  distinguish  it  from  inflammatory  diseases.  [To  establish  the 
diagnosis  of  pure  spasmodic  asthma  with  certainty,  we  must  first 
ascertain  the  absence  of  every  kind  of  organic  lesion  that  may 
give  rise  to  dyspnrea.]  From  spasmodic  affections  of  the  larynx, 
it  may  be  known  by  the  absence  of  the  peculiar  hissing  or  stridu- 
lous  sound  resulting  from  the  passage  of  the  air  through  the  con- 
stricted glottis.  We  have  before  remarked  that  bronchial  spasm 
is  generally  associated  with  a  congested  state  of  the  bronchial 
vessels,  ending  in  secretion  ;  and  it  therefore  rarely  happens  that 
during  the  paroxysm,  and  especially  towards  its  termination,  there 
are  not  present  also  many  of  the  signs  of  catarrh.  So  likewise 
where  the  asthma  is  symptomatic  of  disease  of  the  heart,  the  signs 
of  this,  and  of  its  various  pathological  effects,  are  combined  with 
the  asthmatic  affection. 

PROGNOSIS. — Spasmodic  asthma,  although  most  distressing  and 
alarming  in  its  attacks,  is  seldom  fatal  whem  uncomplicated  with 
organic  disease.  It  is  probable  that  the  spasmodic  constriction, 
although  sufficient  to  cause  a  painful  feeling  of  suffocation  in  the 
lungs,  which  are  perhaps  unusually  sensitive,  always  yields  before 
the  system  can  become  injured  by  the  imperfect  oxygenation  of 
the  blood.  The  view  which  we  have  given  of  the  temporary 
relaxation  of  the  asthmatic  spasm  favours  this  supposition,  and 
explains  the  well-known  fact  that  spasmodic  asthma  is  more  dis- 
tressing than  dangerous.  But  as  it  is  often  complicated  with  other 
affections  of  the  lungs  and  heart,  or  its  frequent  recurrence  may 
tend  to  induce  them,  particularly  dilatation  of  the  air-cells,  pul- 
monary congestion  and  haemorrhage,  dilatation  and  hypertrophy 
of  the  heart,  &c.,  we  are  not  to  regard  asthma  as  free  from  dan- 
gerous tendencies.  We  have  known  more  than  one  case  of  here- 
ditary asthma  occasionally  attacking  an  individual  from  the  age  of 
childhood  to  manhood,  and  terminating  at  the  age  of  between 
forty  and  fifty  in  pulmonary  consumption.  [Dr.  Watson  relates 
also,  several  cases  of  persons  affected  with  genuine  asthma, 
who  subsequently  became  victims  of  pulmonary  consumption  ; 
and  he  states  that  he  has  known  two  or  three  families  in  which 
one  individual  was  subject  to  asthma,  whilst  others  were  scrofu- 
lous and  phthisical.]  In  such  cases  tuberculous  diseases  probably 
existed  in  a  limited  extent  from  a  very  early  period :  the  asth- 
31 
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matic  spasm  occasionally  supervening  on  it,  and  tending  to  in- 
crease it. 

TREATMENT. — This  is  to  be  considered  in  relation  to  the  parox- 
ysm and  to  the  general  state  of  the  system  in  the  intervals.  The 
first  indication  is  to  counteract  the  exciting  cause  of  the  spasm, 
the  second  to  remove  this  cause  altogether  or  to  lower  the  irrita- 
bility on  which  it  operates. 

1.  To  relax  the  spasm  of  the  bronchial  tubes  various  measures 
may  avail  according  to  its  immediate  cause  :  when  this  is  chiefly 
nervous,  with  little  bronchitic  or  catarrhal  complication,  such  anti- 
spasmodics  as  ether,  valerian,  assafaetida,  opium,  belladonna,  and 
especially  the  fumes  of  stramonium,  or  tobacco,  inhaled  into  the 
lungs,  will  sometimes  succeed ;  each  of  these  has  proved  more 
successful  than  the  others  in  particular  cases,  but  seldom  retains 
its  efficacy  long.  [A  mixture  of  opium  and  sulphuric  ether  is  often 
of  great  service  in  tranquilizing  an  attack  of  spasmodic  asthma. 

42.  R.— Tincl.  Opii,  f^j. 

Athens  Sulph.  fgij. 
M. 
Sig.  Sixty  drops  every  half  hour  till  relief  is  obtained. 

Much  advantage,  too,  may  be  derived  from  small,  but  very  fre- 
quently repeated  doses  of  ipecacuanha  wine,  mixed  with  an  equal 
portion  of  good  tincture  of  castor. 

43.  R. — Vini  Ipecac. 

Tinct.  Castor,  aa  f  zss. 
M. 
Sig.  Twenty  to  forty  drops  every  half  hour  during  the  paroxysm.] 

A  more  generally  and  permanently  successful  remedy  is  strong 
infusion  of  coffee,  long  ago  recommended  in  this  country  by 
Pringle,  and  much  extolled  by  Laennec.  We  have  known  some 
asthmatic  patients,  who  relied  so  much  on  its  efficacy,  that  the 
very  idea  of  being  out  of  the  reach  of  it  would  be  enough  to 
bring  on  a  fit ;  and  they  scrupulously  avoided  using  coffee  as 
an  ordinary  beverage,  lest  the  habit  of  taking  it  should  impair  its 
efficacy  as  a  remedial  agent.  This  is  a  good  rule,  for  this  remedy 
is  not  free  from  the  tendency  of  antispasmodics  and  narcotics,  in 
general,  to  lose  their  power  by  frequent  exhibition.  [Drinking 
intensely  cold  iced- water  will  sometimes  alleviate  a  paroxysm. — 
The  fumes  of  paper,  which  has  been  soaked  in  a  saturated  solu- 
tion of  the  nitrate  of  potash,  and  then  dried,  have  been  highly 
recommended,  and  instantaneous  relief  said  to  be  procured.]  In 
most  cases  it  is  easier  to  avert  an  asthmatic  paroxysm  than  to  stop 
or  to  shorten  it  when  it  has  once  begun.  Hence,  after  previous 
experience  has  indicated  the  usual  times  and  signs  of  its  approach, 
the  remedies  before  named  may  be  given  with  best  advantage  in 
anticipation  of  the  attack.  This  is  especially  the  case  with  the 
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smoking  of  stramonium,  which  we  have  often  found  useful  in  this 
way,  and  rarely  so  after  the  fit  has  begun.  In  some  cases  sudden 
strong  impressions  on  the  system,  such  as  dashing  pails  of  cold 
water  on  the  body,  or  passing  slight  electric  shocks  through  it, 
have  been  known  to  stop  a  fit  of  asthma.  Strong  counter-irri- 
tants and  revulsives,  such  as  mustard  poultices  to  the  epigastrium, 
[dry  cupping,]  hot  turpentine  fomentations  to  the  chest,  and  irri- 
tant pediluvia,  in  some  cases  give  relief,  but  in  others  aggravate 
the  symptoms.  [Stuping  the  whole  chest  during  the  fit  with  flan- 
nel rung  out  of  water,  as  hot  as  can  be  borne,  is  often  highly  service- 
able.] Emetics  have  the  same  uncertainty  of  effect.  If  the  asthmatic 
spasm  be  complicated  with  an  inflammatory  or  congestive  state  of 
the  bronchial  or  pulmonary  vessels,  which  is  very  frequently  the 
case,  the  treatment  recommended  for  these  conditions  may  be 
advantageously  combined  with  some  of  the  antispasmodics  just 
mentioned :  and  when  the  nervous  affection  does  not  form  the 
chief  part  of  the  complaint,  it  is  probably  dependent  only  on  the 
altered  condition  of  the  membrane,  which  is  either  inflamed  or 
congested ;  and  to  this  condition,  therefore,  the  remedial  agents 
must  be  chiefly  addressed.  Under  such  circumstances  depletions 
and  other  antiphlogistic  measures,  which  are  rarely  useful  in  purely 
spasmodic  asthma,  become  the  best  remedies. 

2.  The  fulfilment  of  the  second  indication,  to  diminish  exces- 
sive irritability  of  the  bronchial  muscles,  and  to  remove  the  causes 
of  irritation  by  wThich  they  are  excited,  will  be  best  aimed  at  by 
various  means  which  tend  to  restore  a  proper  balance  of  the  func- 
tions of  the  whole  system,  and  to  improve  the  general  health.  Of 
these  the  most  effectual  are  those  of  diet  and  regimen.  Particu- 
lar rules  can  scarcely  be  laid  down,  and  the  experience  of  the 
patient  is  required  to  give  a  clue  to  the  most  eligible  plan  ;  but 
generally,  a  simple,  light  but  nourishing  diet,  with  great  regu- 
larity as  to  hours,  and  moderation  as  to  the  quantity  of  food,  will 
be  the  most  suitable.  The  daily  use  of  cold  sponging  to  the  chest, 
or  the  shower  bath  if  it  can  be  borne,  and  of  moderate  exercise 
in  the  open  air,  avoiding  walking  against  a  strong  wind,  is  gene- 
rally beneficial.  Of  medicinal  agents,  besides  those  necessary  to 
regulate  the  secretions,  which  always  need  attention,  the  metallic 
tonics  sometimes  prove  useful  in  diminishing  the  morbid  irrita- 
bility of  the  bronchial  muscles,  or  of  the  nerves  that  influence 
them.  We  have  found  in  various  instances  the  oxide  and  sulphate 
of  zinc,  the  sub-nitrate  of  bismuth,  the  nitrate  of  silver,  the  milder 
preparations  of  iron,  severally  beneficial  in  diminishing  the  ten- 
dency to  the  recurrence  of  the  paroxysms.  Probably  these  reme- 
dies act  through  the  nerves  of  the  stomach,  which  are  supplied 
by  the  same  trunk  (the  par  vagum),  with  those  which  influence 
the  bronchial  fibres ;  and  they  may  do  this  directly,  or  indirectly, 
by  improving  the  condition  and  function  of  the  stomach,  disorders 
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of  which  in  some  form  or  other  are  commonly  associated  with 
spasmodic  asthma. 

The  signs  of  improvement  are  (besides  the  less  frequent  occur- 
rence and  diminishing  severity  and  duration  of  the  paroxysms)  a 
more  free  state  of  the  respiration  in  the  intervals,  so  that  the  vesi- 
cular murmur  is  pretty  audible  without  much  wheezing,  through- 
out the  chest,  and  is  increased  in  loudness  by  quicker  and  deeper 
inspirations,  not  stopped  or  impaired  as  during  the  continuance 
of  the  asthmatic  tendency,  when  additional  effort  will  often  at  any 
time  excite  the  spasm.  In  the  cure  of  this,  as  of  other  spasmodic 
disorders,  it  is  very  necessary  to  study  the  circumstances  that 
excite  the  paroxysms  in  each  case,  in  order  to  be  able  to  avoid 
them  ;  for  the  frequent  occurrence  of  spasm  increases  the  facility 
of  its  return,  until  it  becomes  habitual  and  may  be  excited  under 
almost  any  circumstances.  The  evil  of  an  habitual  asthma  is  not 
only  the  inconvenience  and  distress  occasioned  by  the  paroxysm 
itself,  but  also  the  permanent  changes  which  it  may  induce  in  the 
structures  of  the  lung,  such  as  contraction  and  rigidity  of  the  air- 
tubes,  congestions,  emphysema,  and  other  lesions  of  the  paren- 
chyma, and  diseases  of  the  heart  and  whole  circulating  system. 


SECTION  II. 

HOOPING-COUGH. 

THE  disease  known  by  the  names  hooping-cough,  pertussis,  chin- 
cough,  convulsive  cough  of  children,  and  which  generally  occurs 
once  only  during  life,  seems  to  combine  several  of  the  characters 
of  inflammatory  affections  of  the  air-tubes  with  those  of  a  nervous 
description,  already  adverted  to,  and,  from  its  occasional  severity 
and  frequent  complication  with  other  serious  diseases,  merits  care- 
ful consideration. 

SYMPTOMS. — The  simple  or  uncomplicated  form  of  hooping- 
cough  generally  exhibits  three  stages :  in  the  first  it  is  inflamma- 
tory— a  bronchitis  or  catarrhal  inflammation ;  in  the  second  it  is 
both  an  inflammatory  or  at  least  congestive  and  nervous  affection ; 
in  the  third  it  is  entirely  nervous,  although  it  may  in  some  cases 
be  complicated  with  alterations  in  the  pulmonary  structure. 

The  first  stage  commonly  begins  as  an  ordinary  cold,  often 
accompanied  with  coryza,  but  there  is  more  headache,  languor,  and 
Qften  more  febrile  disturbance  than  usual ;  these  symptoms  some- 
tfmes  precede  the  cough,  which  however  begins  earlier  than  in 
an  ordinary  cold.  The  general  symptoms  vary  greatly  in  degree  ; 
being  in  some  cases  very  severe,  in  others  very  slight,  and  not 
sufficient  to  require  treatment.  In  the  former  case  the  pectoral 
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symptoms  are  also  very  severe  at  first,  with  pain,  soreness  and 
oppression  of  the  chest,  dyspnoea,  ami  other  symptoms  of  severe 
bronchitis.  The  cough  is  at  first  hard,  short,  and  ringing,  being 
apparently  excited  by  the  irritation  of  a  thin  saline-tasted  mucus 
in  the  glottis.  [In  fifteen  cases  Dr.  Trousseau  found  the  initial 
catarrh  absent  but  twice.  In  sixteen  cases  collected  by  Dr.  Val- 
leix,  in  fourteen  of  which  the  early  symptoms  were  noted,  there 
was  catarrh  in  all  of  them.  Authors  differ  as  to  the  duration  of  this 
stage ;  according  to  some  it  lasts  from  four  to  six  days  ;  whilst  others 
assign  to  it  a  much  longer  duration.  In  an  epidemic  which  oc- 
curred at  Geneva,  in  1838,  it  lasted  from  one  month  to  six  weeks. 
(Lombard.)  Occasionally  croup  may  be  the  initial  symptom,  and 
sometimes  the  catarrhal  period  may  be  prolonged  for  a  considerable 
time.  In  twelve  cases  observed  by  MM.  Rilliet  and  Barthez,  the 
hoop  appeared  on  the  first  day  once ;  the  catarrh  lasted  six  days 
in  one  case ;  seven  days  once ;  eleven  days  twice ;  fifteen  days 
five  times ;  thirty  days  once,  and  forty-five  days  once.] 

The  transition  to  the  second  stage,  which  commonly  takes  place 
in  from  four  to  eight  days,  is  marked  by  the  cough  coming  on 
more  in  fits  and  of  a  more  violent  character.  The  tickling  in  the 
throat  is  less  constant,  but  when  it  comes,  it  cannot  be  borne  an 
instant,  but  excites  an  uncontrollable  cough,  consisting  of  many 
repeated  violent  expiratory  efforts  followed  by  a  long  inspiration, 
which,  by  the  hooping  or  crowing  noise  often  accompanying  it, 
may  be  known  to  be  drawn  through  an  imperfectly  opened  glottis. 
According  to  Lombard  severe  nausea  sometimes  precedes  for 
several  minutes  the  paroxysm.  The  hooping  depends  on  an  undue 
irritability  of  the  laryngeal  and  bronchial  muscles,  so  that  they  do 
not  relax,  as  usual,  during  the  act  of  taking  breath.  But  this 
sonorous  back-draught  is  not  always  heard  in  this  complaint, 
particularly  if  the  subject  be  not  very  young ;  and  on  the  other 
hand  it  often  accompanies  other  severe  kinds  of  cough  in  children, 
in  whom  the  aperture  of  the  glottis  is  small  and  disposed  to  con- 
tract. This  is  further  illustrated  by  the  result  of  auscultation.  On 
applying  the  ear  to  the  chest  of  a  child  during  a  fit  of  hooping- 
cough,  one  is  surprised  to  hear  so  little  sound  of  respiration  within 
the  chest  with  all  the  violent  external  motions ;  and  during  the 
sonorous  back  draught,  there  is  scarcely  any  sound  of  air  entering 
the  pulmonary  tissue.  This  is  to  be  ascribed  to  the  continued 
contraction  of  the  glottis  and  large  bronchial  tubes  preventing  the 
air  from  penetrating  to  the  vesicular  texture  with  sufficient  force 
to  produce  the  ordinary  respiratory  murmur  ;  for  in  the  convulsive 
cough  of  adults  there  is  no  obstructed  hooping  inspiration,  but  a 
full  forcible  one  which  is  heard  loudly  in  all  parts  of  the  chest. 
The  other  physical  signs  of  pertussis  do  not  differ  from  those  of 
mild  bronchitis  ;  there  being  often  variable  sonorous,  sibilant,  and 
mucous  rhonchi  in  the  upper  and  middle  parts  of  the  chest.  The 
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fits  of  coughing  generally  terminate  in  the  discharge  of  a  thin  glairy 
mucus ;  and  such  is  the  violence  of  the  action  of  the  abdominal 
muscles  that  the  contents  of  the  stomach  are  often  forced  up  by  it. 
The  termination  of  the  cough  in  vomiting  is  merely  the  result  of 
the  violence  of  the  action  which  produces  the  cough :  as  soon  as 
the  muscular  efforts  have  compressed  the  chest  as  far  as  it  will 
yield,  their  force  falls  on  the  stomach,  and  in  proportion  as  the 
cardiac  orifice  yields  is  the  completeness  of  the  act  of  vomiting. 
This  disposition  is  increased  by  habit ;  and  consequently  as  the 
disease  advances  the  fit's  of  cough  often  terminate  more  frequently 
and  speedily  by  vomiting  or  retching.  The  violent  and  convulsive 
character  of  the  cough  is  its  most  characteristic  feature  ;  the  face 
and  neck  become  red  or  purple,  and  turgid ;  the  eyes  are  injected ; 
the  throat,  chest,  and  abdomen  are  quite  sore  with  straining,  and 
the  whole  frame  is  so  shaken,  that  the  child  is  obliged  to  lay  hold 
of  something  to  afford  support,  and  seems  to  be  on  the  verge  of 
suffocation.  [In  one  case  observed  by  Rilliet  and  Barthez,  the 
paroyxsm  was  divided  by  a  short  interval  of  calm.]  It  is  no 
wonder,  that  with  such  straining  the  expectoration  should  be 
sometimes  streaked  with  blood  or  that  blood  should  flow  from  the 
nose  ;  yet  this  does  not  happen  very  often,  but  chiefly  in  the  ple- 
thoric, or  in  those  predisposed  to  epistaxis,  and,  if  not  exces- 
sive, is  salutary.  [In  two  cases,  Dr.  Trousseau  met  with  violent 
hemorrhage ;  in  one  there  was  a  discharge  of  blood  from  the  con- 
junctiva, and  in  the  other  a  serious  epistaxis,  which  became  alarm- 
ing from  its  quantity.]  No  wonder,  too,  that  convulsions,  coma, 
and  other  cerebral  affections,  are  sometimes  induced  in  young 
and  delicate  subjects.  [In  the  case  of  an  adult  reported  by  Dr. 
Blache,  frequent  syncope  occurred  during  the  paroxysm.]  At 
this  time  the  violent  paroxysms  of  cough  sometimes  cause  mecha- 
nical injury  of  the  apparatus  of  respiration  and  circulation ;  the 
air-tubes  and  cells  become  partially  dilated  or  ruptured,  the  pas- 
sage of  the  blood  through  the  lungs  is  impeded,  congestions  are 
produced,  the  action  of  the  heart  is  disordered,  the  foramen  ovale 
may  sometimes  be  re-opened,  giving  rise  to  blue  discoloration  and 
oedema  of  the  surface,  etc.  At  this  period,  in  severe  cases  also, 
there  is  often  remittent  fever  at  night ;  and  with  it  there  may  be 
combined  the  various  inflammatory  complications  in  the  chest, 
head,  and  abdomen,  which  constitute  the  chief  source  of  danger 
in  these  cases  in  pertussis.  We  shall  advert  to  these  hereafter. 
In  slight  cases  there  may  be  no  fever,  and  little  functional  disturb- 
ance in  the  intervals  of  the  cough  ;  but  the  common  presence  of 
the  sonorous  and  mucous  rhonchi,  particularly  before  and  after 
the  cough,  and  the  mucous  expectoration  in  which  the  cough 
generally  terminates,  indicate  that  in  all  cases  it  is  still  a  bronchitic 
or  catarrhal  as  well  as  a  nervous  affection :  and  in  fact,  as  this 
stage  declines,  the  expectoration  generally  assumes  the  more  con- 
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sistent  and  opaque  form  which  characterzies  the  concocted  sputa 
of  a  terminating  bronchitis. 

This  change,  which  may  occur  from  the  third  to  the  sixth 
week  after  the  commencement  of  the  disease,  marks  its  transition 
to  the  third  or  purely  nervous  stage.  There  is  great  variety 
in  its  severity  in  different  subjects:  in  some  the  convulsive  cough 
may  only  come  on  twice  or  thrice  in  the  twenty-four  hours,  and 
cease  in  the  course  of  a  few  days :  in  others  it  rapidly  loses  its 
convulsive  character  and  subsides  like  a  common  cough  ;  in  the 
majority  of  instances,  however,  it  retains  its  convulsive  character 
to  the  last,  but  becomes  less  frequent  in  its  attacks,  and  ceases 
from  six  to  ten  weeks  from  the  commencement  of  the  disease. 

[The  number  and  duration  of  the  paroxysms  are  very  variable. 
In  the  cases  observed  by  MM.  Rilliet  and  Barthez,  they  lasted  from 
one-fourth  to  three-fourths  of  a  minute,  and  even  two  minutes.  Ac- 
cording to  the  same  authors,  there  were  often  twenty  paroxysms  in 
the  twenty-four  hours,  sometimes  less,  sometimes  as  many  as  forty- 
eight,  and  in  one  exceptional  case,  seventy-two.  Dr.  Trousseau 
arrives  at  the  same  results.  In  the  first  two  or  three  weeks 
the  paroxysms  go  on  increasing  to  a  period  corresponding  to  the 
twenty-ninth  or  thirty-eighth  days ;  they  then  remain  stationary 
for  a  certain  number  of  days,  and  then  rapidly  decline  in  fre- 
quency. They  are  generally  most  frequent  during  the  evening 
and  night.  Dr.  Lombard  remarked  that  at  the  period  of  their 
greatest  violence  they  were  more  frequent  during  the  night,  and 
when  they  declined  in  intensity,  they  became  more  frequent 
during  the  day.  The  total  duration  of  the  period  of  hooping  was 
from  fifteen  to  sixty-five  days ;  the  average  thirty  to  forty  days. 

The  exciting  causes  of  a  paroxysm  may  be  crying,  change  of 
position,  vexation,  cold,  distension  of  the  stomach,  strong  odours, 
seeing  a  child  hoop,  &c.  MM.  Rilliet  and  Barthez  state  that  they 
have  often  provoked  it  by  causing  a  child  to  sit  up  in  order  to 
auscult  it.]  Delicate  nervous  children  often  suffer  long  and 
severely  in  this  last  stage,  which  assumes  somewhat  the  form  of 
a  chronic  convulsive  disease  ;  and  even  after  it  has  itself  ceased, 
for  a  long  time  it  gives  its  character  to  any  fresh  cough  that  may 
be  contracted  from  other  causes. 

[The  disorder  may  last  from  one  to  three  months;  its  duration 
is  variable.] 

VARIETIES  AND  COMPLICATIONS. — The  first  or  febrile  stage  of 
the  disease  is  complicated  occasionally  with  extensive  bronchitis, 
and  more  rarely  with  pneumonia,  pleurisy,  or  croup.  These  com- 
plications generally  occur  at  times  of  the  year,  and  in  situations, 
in  which  such  affections  prevail ;  or  they,  as  well  as  other  com- 
plications, may  be  the  result  of  individual  predisposition  developed 
by  the  fever  which  accompanies  the  disease.  [Whenever  the 
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fever  is  intense  and  continued,  the  development  of  some  compli- 
cation may  be  confidently  anticipated.]  The  greater  intensity 
of  the  inflammatory  and  febrile  symptoms,  the  more  continued 
oppression  and  pain  in  the  chest  or  throat,  permanent  frequency 
of  the  breathing  and  pulse,  with  the  physical  signs  distinctive  of 
these  several  affections,  mark  their  occurrence.  The  cough  be- 
comes less  violent  and  sonorous,  but  still  frequent,  and  in  the 
intervals  the  mucous  or  crepitant  rhonchus  is  heard  in  the  chest, 
or  there  may  be  partial  absence  of  the  respiratory  murmur,  with 
dulness  on  percussion.  Less  commonly  the  membranes  of  the 
brain  are  affected,  and  the  grinding  of  the  teeth,  the  rolling  of 
the  head,  intolerance  of  light,  contracted  pupil,  followed  by 
squinting,  vomiting,  screaming,  &c.,  indicate  the  presence  of  acute 
hydrocephalus. 

With  any  of  these  complications  unsubdued  by  treatment,  the 
disease  may  prove  fatal  in  the  course  of  a  few  days  with  the  usual 
symptoms  of  these  affections.  In  the  second  stage  the  most  fre- 
quent complications  are  partial  pneumonia,  hydrocephalus,  and 
gastro-intestinal  inflammation.  Circumscribed  or  lobular  peri- 
pneumony  is  a  very  common  and  fatal  complication  of  severe 
hooping-cough  among  the  children  of  the  poor.  It  causes  con- 
tinued dyspnoea  with  quick  pulse  and  hot  skin,  and  crepitation  or 
obstructed  respiration  and  dulness  in  some  part  of  the  chest. 
[The  constant  presence  of  bronchitis  in  hooping-cough  is  denied 
by  MM.  Rilliet  and  Barthez.  They  found  it  alone  or  in  connec- 
tion with  pneumonia  in  only  one-half  of  the  cases  that  proved 
fatal.  Rarely  the  inflammation  consisted  in  redness  of  the  mucous 
membrane  alone  ;  most  generally  it  was  accompanied  with  con- 
tinuous dilatation  occupying  the  smaller  air-tubes.  The  existence 
and  intensity  of  the  bronchitis  were  in  relation  to  the  epoch  at 
which  the  subject  had  succumbed.  In  those  dying  on  the  15th, 
18th,  26th  and  27th  days  there  was  no  bronchitis ;  but  it  was 
constantly  present  when  the  malady  was  more  prolonged. 

The  same  holds  good  of  pneumonia ;  it  was  found  constantly 
in  those  dying  beyond  the  27th  day  at  the  second  stage,  and 
sometimes  second  and  third  stages.  The  two  phlegmasise  coin- 
cided, and  it  was  difficult  during  life  to  indicate  precisely  the 
exact  period  of  the  invasion  of  the  pneumonia.  It  was  generally 
partial  and  lobular.  Rilliet  and  Barthez  met  with  only  one  case 
of  lobar  pneumonia,  in  a  child  that  recovered ;  it  occupied  the 
summit  of  the  left  lung  and  was  developed  at  the  end  of  three 
weeks.  Epidemics  of  hooping-cough  are  sometimes  complicated 
with  pneumonia.  MM.  Rilliet  and  Barthez  deny  the  frequency 
of  emphysema  in  pertussis.  Its  rare  occurrence  is  explained  by 
the  mechanism  of  the  paroxysms.  Each  spell  consists  of  a  series 
of  expirations,  followed  by  a  single  long,  whistling  inspiration. 
This  series  of  expirations  empties  the  lungs,  and  thus  acts  in  an 
inverse  direction  to  the  mechanical  cause  of  emphysema.  The 
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long  and  whistling  back-draught  occurs  during  a  spasmodic  con- 
striction of  the  larynx,  trachea,  bronchi,  which  does  not  permit 
the  air  to  go  beyond  the  principal  bronchial  ramifications.  The 
expulsion  of  air,  and  the  incomplete  access  of  air  into  the  air-cells 
during  the  paroxysm,  are  then  the  two  phenomena  which  explain 
the  absence  of  emphysema.  In  complicated  cases  it  exists,  but 
then  to  a  less  degree  than  when  bronchitis  and  pneumonia  occur 
alone  ;  so  that  hooping-cough  so  far  from  producing  emphysema, 
tends  to  diminish  the  intensity  of  this  lesion  in  the  diseases  which 
frequently  give  rise  to  it.  Inflammation,  according  to  these  au- 
thors, is  the  sole  cause  of  dilatation  of  the  smaller  bronchi ;  the 
phenomena  of  the  paroxysm  occur  during  expiration,  and  the 
strong  inspiration  admits  air  only  into  the  large  bronchi.]  Effu- 
sion into  the  brain  may  be  apprehended  when  convulsions  come 
on,  or  when  between  the  fits  of  coughing  the  child  rolls  his  head 
from  side  to  side,  with  moans  indicative  of  pain,  or  when  he  lies 
in  a  lethargic  or  half  comatose  state,  with  dilated  or  contracted 
pupil,  strabismus,  and  paralysis  or  contraction  of  some  of  the 
limbs.  This  formidable  complication  is  by  no  means  uncommon 
in  young  children  during  the  period  of  dentition.  [This  compli- 
cation is  by  no  means  rare.  Rilliet  and  Barthez  met  with  it  five 
times  in  twenty-nine  cases.  It  occurs  more  constantly  in  young 
children.  The  eldest  of  their  cases  was  five  years  old.  The  dis- 
ease was  very  intense  in  all.  The  hooping  had  been  established 
from  sixteen  to  thirty-one  days ;  of  seven  cases,  five  succumbed, 
death  following  immediately  the  convulsions.]  Gastric  mucous 
inflammation  is  marked  by  the  characteristic  appearance  of  the 
tongue,  continual  thirst,  occasional  vomiting  not  excited  by  the 
cough,  pain  or  tenderness  at  the  epigastrium,  looseness  of  the 
bowels,  the  stools  being  offensive,  dark  or  clay-coloured :  or  in 
some  cases  constipation,  scanty,  high-coloured  urine,  with  burn- 
ing heat  coming  on  at  night  followed  by  perspiration,  progressive 
emaciation,  &c.  These  signs  of  gastric  irritation  are  sometimes 
combined  or  followed  by  those  of  inflammation  and  effusion  in 
the  head  ;  or  if  this  organ  escape,  and  the  abdominal  irritation 
proceed,  accompanied  by  the  cough,  it  may  terminate  in  tuber- 
culous disease  of  the  lungs  or  of  the  mesenteric  glands.  [Jlna- 
sarca  sometimes  complicates  hooping-cough.  Rozen  observed  it 
in  an  epidemic  in  Sweden.  According  to  Lombard  it  occurs  fre- 
quently. The  state  of  the  urine  is  not  mentioned  by  these  writers. 
The  cases  were  fatal  when  the  dropsy  was  general.] 

In  these  complicated  cases,  if  the  patient  survive  the  dangerous 
lesions  until  the  usual  period  of  the  third  or  nervous  stage,  the 
phenomena  of  this  stage  vary  much  according  to  the  nature  of  the 
complication,  the  convulsive  cough  being  sometimes  absent  and 
sometimes  unusually  severe  in  the  cephalic  cases ;  while  those, 
in  which  the  gastro-intestinal  membrane  or  the  lungs  take  on  per- 
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manent  disease,  in  some  instances  retain  the  convulsive  character, 
and  in  others  they  present  merely  that  of  chronic  cough.  [Tuber- 
culization  not  unfrequently  follows  hooping-cough.  In  a  large 
majority  of  the  cases  it  is  limited  to  the  lungs  and  bronchial 
glands.] 

CAUSES. — Hooping-cough  may  occur  epidemically,  sporadically, 
or  it  may  be  propagated  by  infection.  The  latter  cause  is  ques- 
tioned by  some  writers,  but  there  is  as  much  evidence  in  favour 
of  the  infectious  properties  of  this  as  there  is  of  any  other  disease, 
it  having  been  known  to  spread  among  a  family  and  neighbour- 
hood from  one  case  brought  from  a  distant  part ;  and  its  extension 
to  other  children  being  often  prevented  by  their  removal.  It 
resembles  the  other  contagious  diseases  of  children  in  its  rarely 
occurring  more  than  once  in  the  same  individual.  Like  these, 
however,  the  disease  spreads  more  rapidly  under  certain  unknown 
epidemic  influences  ;  and  passes  by  individuals  in  a  manner  that 
proves  some  bodily  predisposition  to  be  necessary  for  its  production. 
Its  epidemic  prevalence  has  been  frequently  observed  to  accom- 
pany that  of  measles ;  the  one  disease  sometimes  succeeding  to 
the  other. 

The  period  of  life  in  which  it  most  commonly  occurs  is  between 
the  ages  of  two  months  and  twelve  or  fourteen  years,  but  it  oc- 
casionally happens  before  and  after,  and  a  few  individuals  escape 
it  entirely.  [In  130  children  attacked  with  hooping-cough,  Blache 
found  101  aged  from  1  to  7  years,  and  24  only  from  8  to  14. 
The  same  proportions  were  observed  by  Rilliet  and  Barthez.]  On 
the  other  hand  when  it  has  occurred  during  infancy,  it  occa- 
sionally, though  very  rarely  occurs  in  after  life.  [We  have  seen 
[several  instances  of  genuine  hooping  after  forty  years  of  age.] 
This  happened  to  the  writer,  who  suffered  severely  from  a  second 
attack  in  Paris  in  1826,  having  probably  contracted  it  during  his 
attendance  at  the  Hopital  des  Enfans  Malades.  Mothers  have 
also  been  known  to  have  the  disease  a  second  time  when  suck- 
ling a  child  labouring  under  it.  [Dr.  Watson  mentions  a  case 
where  a  woman  in  the  last  weeks  of  pregnancy,  had  a  child  ill 
with  hooping-cough  in  the  house  with  her,  and  the  new-comer 
hooped  the  first  day  it  came  into  the  world,  the  disease  being 
contracted  in  utero.]  We  have  seen  many  instances  in  which 
adults,  who  in  early  life  had  pertussis,  contract  a  cough  of  a 
convulsive  character  during  the  prevalence  of  the  disease  among 
children  in  the  house.  It  has  been  occasionally  observed,  when 
hooping-cough  attacks  adults,  the  paroxysms  recur  during  the 
night  only,  interrupting  sleep  and  exhausting  the  strength.  In 
children  also  the  paroxysms  are  often  more  frequent  and  violent 
during  the  night.  The  infectious  properties  of  the  complaint  pro- 
bably last  during  its  two  first  stages,  but  this  is  very  uncertain. 
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[Blache,  Rostan,  Duges,  etc.,  have  reported  incontestable  instances 
of  contagion.  Dr.  Lombard,  in  the  Geneva  epidemic  of  1818, 
was  enabled  to  trace  the  importation  of  the  disease  from  a  neigh- 
bouring town  ;  and  he  observed  other  positive  evidences  of  con- 
tagion.] 

ANATOMICAL  CHARACTERS. — As  hooping-cough  rarely  proves 
fatal,  except  in  consequence  of  its  complication  with  some  other 
disease,  it  is  not  easy  to  learn  from  anatomy  its  essential  effects. 
Most  writers  agree,  however,  that  the  lining  membrane  of  the 
windpipe,  from  the  epiglottis  to  its  larger  branches,  is  more  or  less 
injected  and  often  covered  by  a  thick  mucus,  and  the  bronchial 
glands  are  also  red  and  much  enlarged.  Dr.  Copland  adds  his 
testimony  to  that  of  Ozanam  of  Milan  that  the  oesophagus  also 
bears  marks  of  inflammation  ;  and  he  mentions  having  observed 
inflammatory  appearances  in  the  medulla  oblongata  and  its  mem- 
branes, even  when  there  was  no  other  remarkable  lesion  within 
the  cranium,  but  he  does  not  state  what  these  appearances  were. 
In  the  complicated  cares,  the  common  effects  of  inflammation  are 
found  in  the  organs  which  have  been  peculiarly  affected.  Thus 
in  the  bronchitic  cases  the  bronchial  membrane  is  much  more  ex- 
tensively inflamed  than  usual,  and  the  tubes  are  everywhere  filled 
with  spurious  mucus,  sometimes  mixed  with  pus.  The  results 
of  pneumonia  are  seen  in  the  engorgement  and  hepatization  of 
portions  of  the  lungs,  in  these  cases  often  confined  to  lobules, 
particularly  about  their  margin.  In  more  protracted  cases,  tuber- 
culous deposits  are  sometimes  formed,  and  the  air-cells  and  tubes 
are  often  irregularly  dilated.  Various  products  of  inflammation 
are,  in  some  instances,  met  with  in  the  pleura  and  pericardium. 
When  the  head  has  been  affected,  serous  effusion  and  opacity  of 
the  membranes  have  been  seen  in  the  brain,  and  rarely  softening 
of  its  substance.  When  there  has  been  remittent  fever,  the  mucous 
membrane  of  the  ileum,  caecum  and  colon  is  found  inflamed,  and 
occasionally  ulcerated,  and  the  mesenteric  glands  enlarged  ;  in 
prolonged  cases  with  a  scrofulous  tendency,  tuberculous  matter  is 
deposited  in  these  glands. 

PATHOLOGY. — There  has  been  a  great  diversity  of  -opinion 
respecting  the  nature  and  essential  seat  of  pertussis.  Cullen, 
Guibert,  Hoffmann,  Hufeland,  and  most  other  German  authors, 
consider  the  disease  as  essentially  nervous,  depending  on  irritation 
(not  inflammation)  of  various  parts  of  the  nervous  system,  par- 
ticularly the  phrenic  and  pneumogastric  nerves,  and  causing  spas- 
modic action  of  the  larynx,  diaphragm  and  stomach.  Leroi, 
Webster,  and  Begin  ascribe  the  disease  to  inflammatory  irritation 
of  the  brain  and  its  membranes.  Watt,  Badham,  Dawson, 
Dewees,  Guersent,  Laennec,  and  most  other  French  authors  hold 


492  DISEASES  HAVING  NO  DETERMINATE  SEAT. 

the  disease  to  be  essentially  bronchitic  or  catarrhal,  with  the  ad- 
dition of  convulsive  action  of  the  diaphragm  and  larynx,  excited, 
according  to  some,  by  an  excessive  sensibility  of  the  inflamed 
bronchial  membrane.  A  third  view,  particularly  maintained  by 
Desruelles,  is  that  hooping-cough  depends  on  inflammation  of 
the  bronchi  speedily  causing  irritation  in  the  brain,  whence  is 
reflected  convulsive  excitement  of  the  diaphragm,  muscles  of  the 
larynx,  &c.,  which  gives  to  the  cough  its  peculiar  character.  Dr. 
Copland  considers  the  disease  to  be  essentially  a  nervous  irritation, 
commencing  in  the  respiratory  surfaces,  and  through  the  nerves, 
chiefly  the  pneumogastric,  transferred  to  the  medulla  oblongata, 
whence  it  again  affects  the  respiratory  apparatus  and  sometimes 
the  stomach ;  and  that  predisposing  or  concurrent  causes  may 
readily  convert  this  irritation,  at  either  of  its  seats,  into  inflamma- 
tion. 

In  reference  to  these  different  views,  we  may  remark  that  in 
many  instances  they  do  not  sufficiently  regard  the  physiological 
character  of  those  morbid  motions  which  form  the  chief  feature 
of  hooping-cough.  Thus  we  find  much  ascribed  to  the  phrenic 
nerve  and  diaphragm,  when  it  is  obvious  that  these  agents  of 
inspiration  are  little,  if  at  all,  concerned  in  the  motions  which 
constitute  the  cough.  We  regard  hooping-cough  as  originating  in 
a  specific  irritation  (almost  always  inflammatory  at  first)  of  the 
lining  membrane  of  the  upper  portion  of  the  air-passages.  This 
irritation  is  in  the  first  stage  constant,  and  accompanied  with 
cough  and  expectoration,  like  those  of  common  inflammatory 
catarrh ;  but  in  the  second  stage  it  peculiarly  increases  the  irri- 
tability of  the  laryngeal  constrictor  and  bronchial  muscles,  and 
of  the  nerves  which  excite  the  contractions  of  these  as  well  as  of 
the  expiratory  muscles  which  are  sympathetically  associated  with 
them — those  in  fact  which  are  concerned  in  the  act  of  coughing. 
The  peculiar  cough  of  pertussis  resembles  that  excited  by  a 
foreign  body  directly  irritating  the  glottis ;  in  fact  it  is  properly 
called  pertussis,  for  it  consists  of  an  exaggeration  of  all  the  actions 
of  an  ordinary  cough  and  of  nothing  more ;  and  there  is  no  more 
reason  for  seeking  its  cause  in  the  brain  or  spinal  marrow,  than 
there  is  for  referring  excessive  vomiting  or  dysenteric  straining 
to  this  seat.  It  is  unnecessary  to  go  further  than  the  respiratory 
apparatus  for  an  explanation  of  the  phenomena  of  hooping-cough. 
The  irritation  which  at  first  extends  to  the  vessels  and  is  more 
constant,  becomes  afterwards  purely  nervous,  and  like  other  local 
nervous  affections,  such  as  neuralgia,  spasms,  nervous  colic,  &c., 
manifests  its  effects  only  occasionally,  perhaps  under  the  influence 
of  some  additional  exciting  cause.  The  various  complications 
which  so  much  increase  the  danger  of  hooping-cough,  we  would 
regard  chiefly  as  the  effects  of  the  violent  cough,  sometimes 
assisted  by  predispositions  to  particular  diseases  or  by  co-operating 
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causes.  Any  one  who  has  witnessed  the  severe  paroxysms  of 
hooping-cough  can  scarcely  wonder  that  it  may  produce  in  the 
head,  in  the  lungs,  and  in  the  abdomen,  serious  congestions, 
which  previous  tendencies,  or  additional  exciting  causes,  may 
readily  convert  into  inflammation  and  its  effects — hydrocephalus, 
pneumonia  and  intestinal  disease. 

[MM.  Rilliet  and  Barthez  consider  hooping-cough  as  a  specific 
neurosis,  without  analogy  to  any  other  malady,  and  with  Jos. 
Frank,  would  assign  it  a  place  in  the  nosological  scale  between 
the  neuroses  and  continued  fevers.  The  evident  influence  of  the 
nervous  system  is  seen  in  all  the  phenomena  of  the  cough,  and  we 
have  seen  that  when  tuberculated  bronchial  glands  were  in  con- 
tact with  the  pneumogastric  nerve,  and  probably  compressing  it, 
a  convulsive  and  paroxysmal  cough  takes  place,  and  a  convulsive 
cough  has  been  known  to  follow  a  wound  of  the  pneumogastric 
nerve.  But  besides  a  single  lesion  of  innervation,  there  is  some- 
thing additional.  Its  propagation  by  contagion,  its  epidemic  cha- 
racter, and  the  general  immunity  against  a  second  attack — all  ap- 
proach it  to  the  eruptive  fevers — accompanied  too  as  it  is  by  a 
period  of  incubation,  and  by  prodromic  symptoms.] 

DIAGNOSIS. — The  convulsive  character  of  the  cough,  consisting 
of  a  rapid  succession  of  violent  short  expirations,  followed  by  a 
long  inspiration,  which  is  hooping  in  young  children,  forms  the 
most  distinctive  feature  of  pertussis.  Its  termination  in  the  dis- 
charge of  glairy  mucus,  or  of  the  contents  of  the  stomach,  also 
seldom  happens  habitually  in  other  coughs.  The  convulsive  or 
hysterical  cough  of  adults  sometimes  exactly  resembles  pertussis 
even  in  the  hoop  ;  but  the  history  of  the  case,  and  the  alternation 
of  the  affection  with  other  nervous  complaints,  will  serve  to  dis- 
tinguish it. 

[We  have  seen  that  the  invasion  of  hooping-cough  was  in  the 
large  majority  of  cases  similar  to  that  of  a  common  cold,  and  it  is 
very  difficult,  if  not  impossible,  to  diagnosticate  hooping-cough 
during  the  first  period,  and  the  circumstances  of  being  exposed  per- 
sonally to  infection,  or  the  power  of  an  epidemic,  can  only  lead  us 
to  suspect  it. 

The  differential  diagnosis  of  hooping-cough  has  been  generally 
lightly  passed  over  by  writers.  MM.  Rilliet  and  Barthez  consider 
that  the  disorder  may  be  confounded  with  intense  bronchitis,  ac- 
companied with  a  violent  spasmodic  cough,  and  with  tuberculiza- 
tion  of  the  bronchial  glands. 

Acute  spasmodic  bronchitis  generally  commences  suddenly, 
with  paroxysms  of  cough,  whilst  hooping-cough  is  almost  in  all 
cases  preceded  by  a  catarrhal  period.  The  paroxysms  are  less 
severe,  and  do  not  terminate  with  a  deep  whistling  inspiration, 
stringy  expectoration,  and  vomiting ;  nor  is  there  severe  fever 
generally  present  from  the  commencement,  and  the  characteristic 
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rhonchi  of  bronchitis  are  absent;  in  spasmodic  bronchitis  the 
thoracic  symptoms  are  continuous ;  and  it  may  occur  repeatedly. 
When  these  two  disorders  are  very  prolonged,  the  two  diseases 
in  their  latter  period  offer  a  very  remarkable  resemblance.  Both 
are  accompanied  by  emaciation,  the  habitus  of  phthisis,  and  hec- 
tic. The  paroxysms  of  hooping-cough  are  no  longer  at  this  period 
accompanied  with  whistling,  and  resemble  closely  those  of  bron- 
chitis. But  how  much  they  may  be  confounded  at  this  period, 
they  are  very  distinct  at  their  debut,  and  the  distinction  is  very 
important  to  establish,  since  their  treatment  is  different,  and  the 
one  is  highly  dangerous,  and  the  other  much  less  serious. 

The  diagnosis  between  hooping-cough  and  tuberculization  of 
the  bronchial  gland  is  still  more  difficult ;  the  distinction  is  im- 
portant and  delicate  ;  important,  inasmuch  as  it  is  necessary  to 
distinguish  a  curable  disorder,  from  one  necessarily  mortal ;  deli- 
cate, because  hooping  being  sometimes  followed  by  phthisis,  it  is 
difficult  to  distinguish  the  effect  from  the  cause.  This  important 
point  has  already  been  dwelt  upon  (p.  471.)  To  complete  the 
diagnosis,  ascertain  the  age  of  the  patient,  the  causes  influencing 
the  appearance  of  the  disorder ;  inquire  if  by  constitution  or  descent 
phthisis  may  be  suspected  ;  inform  yourself  if  before  the  hooping, 
the  patient  had  grown  pale  and  emaciated,  and  was  subject  to  a 
cough. 

In  the  third  stage  when  the  paroxysms  are  rare,  and  not  accom- 
panied with  hooping,  or  have  ceased  altogether,  and  the  cough  is 
simply  catarrhal,  when  in  fact  the  hooping-cough  has  been  trans- 
formed into  dilatation  of  the  bronchi,  which  causes  these  symp- 
toms, the  disorder  may  be  confounded  with  pulmonary  or  gangli- 
onic  phthisis.  The  diagnosis  is  the  more  difficult,  as  it  is  precisely 
at  this  period  that  phthisis  appears  in  certain  cases  of  hooping- 
cough.  The  emaciation,  hectic,  debility,  sweats,  paleness  of  the 
skin,  the  whole  train  of  symptoms  are  the  same  ;  auscultation  alone 
can  throw  some  light  upon  it.  Even  this  means  sometimes  fails, 
and  the  ulterior  march  of  the  disorder  is  often  the  only  criterion  to 
recognize  the  nature  of  the  complication.  If  the  child  regains  its 
flesh,  gaiety  and  strength,  the  perspiration  and  fever  cease,  the 
colour  returns,  it  is  most  probable  that  the  hooping-cough  is  not 
complicated  with  tubercles.  If,  on  the  contrary,  the  fever  per- 
sists, the  emaciation  increases,  the  appetite  decreases,  an  abund- 
ant diarrhoea  appears,  the  tubercular  character  of  the  affection  is 
established  beyond  doubt.] 

PROGNOSIS. — Hooping-cough,  when  occurring  in  children  pre- 
viously healthy,  and  not  disposed  to  visceral  disease,  and  when 
unattended  with  high  fever  at  its  commencement,  or  with  great 
violence  and  frequency  of  the  paroxysms  afterwards,  is  not  a  dan- 
gerous disease.  But  it  is  highly  dangerous  and  destructive  when, 
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either  from  the  delicacy  or  previous  tendency  of  the  subject,  or 
from  the  violence  of  the  cough,  it  becomes  complicated  with  in- 
flammatory or  congestive  lesions  of  the  head,  chest,  or  abdomen. 
When,  therefore,  it  attacks  young  children,  under  two  years  old, 
who  are  under  the  additional  influence  of  the  irritation  of  early 
dentition ;  or  when  it  attacks  children  who  are  delicate  from  con- 
stitution or  prior  disease,  or  who  belong  to  a  family  in  which  hy- 
drocephalus  or  scrofula  has  prevailed ;  or  when  it  comes  on  in 
any  subject  with  high  fever,  difficult  breathing,  and  other  signs  of 
complications  ;  or  when  from  the  extreme  violence  and  frequency 
of  the  cough  these  may  be  expected  to  ensue, — the  prognosis  must 
be  expressed  in  terms  of  uncertainty. 

[When  the  paroxysms  are  very  severe,  they  may  occasion  death. 
Lancisi  has  reported  an  example,  and  M.  Bland  de  Beaucaire 
another.  Convulsions  are  the  most  serious  complication  ;  next 
bronchitis  and  pneumonia.  The  greater  danger  of  extreme  youth 
in  the  disorder  is  probably  due  to  the  complications  occurring  at 
this  period  being  more  dangerous.  According  to  Jos.  Frank, 
hooping-cough  is  of  longer  duration,  and  more  dangerous  when 
it  occurs  in  winter  than  at  any  other  period.  The  character  of 
the  reigning  epidemic  must  also  be  borne  in  mind.  The  prognosis 
should  be  made  with  caution,  especially  at  the  commencement,  as 
the  intercurrent  diseases  appear  often  suddenly,  without  any  warn- 
ing. Even  during  the  third  period,  other  complications  may  arise, 
rendering  the  convalescence  tedious,  or  involving  the  death  of  the 
patient.  According  to  Trousseau,  the  duration  of  the  disease  is 
frequently  in  proportion  to  that  of  the  initial  catarrh.] 

TREATMENT. — The  three  stages  which  the  disease  presents, 
form  the  ground  of  indications  of  treatment,  varying  as  the  com- 
plaint advances ;  and  the  complications,  when  present,  will  also 
furnish  further  indications.  In  the  first  stage  moderate  antiphlo- 
gistic measures  ;  in  the  second,  these  in  combination  with  expec- 
torants and  sedatives  to  allay  the  nervous  and  muscular  irritability ; 
and  in  the  third  stage,  antispasmodics  and  nervous  tonics, — form 
the  chief  indications  of  treatment  of  simple  hooping-cough.  In 
the  milder  cases,  very  trifling  measures,  such  as  an  occasional 
emetic  and  mild  aperients,  and  avoiding  imprudent  exposure, 
when  the  weather  is  variable,  may  suffice;  and,  except  in  the 
early  stages,  confinement  is  unnecessary:  in  the  severer  forms, 
however,  close  attention  to  the  symptoms  will  be  required  through- 
out the  complaint. 

The  first  stage  is  to  be  treated  much  in  the  same  way  as  ordi- 
nary catarrhal  bronchitis,  which  it  resembles.  Blood-letting  only 
in  the  plethoric  or  when  inflammation  runs  high,  antimonial  ex- 
pectorants, and  occasional  mild  mercurial  and  other  aperients,  are 
the  chief  remedies.  If  there  be  much  heat  of  skin,  a  few  doses 
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of  James's  powder,  or  of  an  antimonial  saline  with  nitre,  should 
be  given. 

[An  emetic  administered  in  the  commencement  of  the  disease, 
is  thought  by  many  practitioners  to  afford  the  greatest  relief.  Ipe- 
cacuanha is  perhaps  the  best  form  in  which  it  can  be  given,  though 
if  the  child  is  over  two  years- of  age,  robust,  and  the  tendency  of 
the  disease  is  decidedly  inflammatory,  tartar-emetic  may  be  em- 
ployed with  safety.  Ipecacuanha  may  be  afterwards  continued  in 
small  doses  during  the  first  stage,  and  the  acute  period  of  the 
second.  It  is  also  often  combined  with  advantage  with  sulphur 
and  belladonna,  or  hyoscyamus.  Dr.  Condie  says,  that  he  has 
followed  this  practice  in  a  very  large  number  of  cases,  with  the 
happiest  effects. 

44.  H. — Pulv.  Ipecac,  gr.  iij. 
Sulph.  praecip.  gss. 
Ext.  hyoscyam.  gr.  iv. 
M. — Div.  in  chart,  xij. 
Sig. — One  every  three  or  four  hours. 

A  full  dose  of  calomel  should  be  administered  at  the  outset  of 
the  attack,  followed  by  castor  oil.  A  few  leeches,  or  cups  to  the 
chest  may  be  advantageously  resorted  to  if  the  symptoms  are  in- 
flammatory.] 

In  the  second  stage,  the  antimonial  expectorant  may  be  con- 
tinued with  advantage ;  but  it  must  now  be  combined  with  a  seda- 
tive, to  diminish  the  violence  of  the  paroxysms  of  cough.  These 
paroxysms  generally  terminate  with  the  expectoration  of  glairy 
mucus ;  and,  by  favouring  this  secretion,  antimonial  or  ipecacu- 
anha wine  in  small  doses,  combined  with  an  alkali,  as  in  bron- 
chitis, will  generally  shorten  the  duration  of  the  fit.  Full  emetic 
doses  have  been  very  strongly  recommended  with  the  same  view ; 
but,  except  in  case  of  accumulated  bronchial  secretion,  we  con- 
sider that  equal  benefit  may  be  derived  from  expectorant  or  slightly 
nauseating  doses,  for  they  are  far  less  weakening,  and  are  quite 
sufficient  to  induce  vomiting  if  that  be  desirable.  Of  sedatives, 
those  most  recommended  are  hydrocyanic  acid,  belladonna,  and 
opium.  The  first  has  been  highly  extolled  by  Drs.  Granville, 
Elliotson,  and  Roe ;  but  its  administration  demands  great  caution, 
especially  in  young  children,  for  its  sedative  influence  affects  the 
heart  as  well  as  the  muscles  and  nerves  of  respiration ;  and  the 
circulation  of  very  young  subjects,  if  suddenly  depressed,  does 

[45.  R. — Acid,  hydrocyan.  TT|j. 
Vini Ipecac. 

Vini  Ant.  et.  Potass,  tart.  aa.  f  zj. 
M. 

Sig. — A  teaspoonful  every  morning  and  evening,  if  no  uneasiness,  sickness, 
or  dizziness  is  produced. 

This  prescription  is  for  a  child  six  months  old,  one  drop  of  the  acid  for  each 
additional  year,  after  one  year.] 

not  readily  recover  its  power.    Belladonna  has  been  much  recom- 
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mended  by  several  continental  practitioners.  We  have  found  it 
more  safe  and  more  effectual  than  prussic  acid  ;  and  its  dose  may 
be  considerably  increased  without  any  real  risk.  We  have  given 
a  quarter  of  a  grain  three  times  a  day  to  a  child  of  two  years  old, 
half  a  grain  to  one  of  four,  and  a  whole  grain  to  one  of  eight  years 
of  age ;  and  increased  these  quantities  to  double  and  more  wrhen 
they  ceased  to  relieve.  These  doses  generally  cause  dilatation  of 

[44.  R.— Pulv.  Rad.  Belladon.  gr.  v. 
Ipecac.  Comp.  gr.  x. 
Sulph.  praecip.  gss. 
Sacch.  Alb.  9ij. 
M. — Div.  in  pulv.  xx. 
Sig. — One  every  three  hours  to  a  child  three  years  old.] 

the  pupil ;  and  we  conceive  that  the  remedial  agency  of  the  drug 
depends  on  the  same  power  to  diminish  the  irritability  in  the  la- 
ryngeal  and  bronchial  nerves  and  muscles,  which  is  thus  evinced 
with  regard  to  the  iris.  In  a  few  cases  there  have  been  some  feel- 
ings of  heat  and  dryness  in  the  throat,  giddiness,  and  pain  over 
the  eyes ;  but  these  symptoms  spon  cease  when  the  medicine  is 
discontinued.  They  are  more  alarming  than  dangerous,  for  in- 
stances have  occurred  of  upwards  of  a  drachm  of  the  extract  being 
taken  without  any  bad  effects  further  than  the  continuance  of  these 
symptoms  for  a  day  or  two.  Belladonna  often  signally  diminishes 
the  violence  and  frequency  of  the  paroxysms  of  cough  ;  but  as  it 
is  liable  to  lose  its  efficacy  by  constant  use,  it  is  better  to  intermit 
it  for  a  few  days,  and  then  resume  it.  In  the  more  violent  cases, 
it  is  necessary  to  resort  to  the  stronger  sedative — opium.  It  is 
best  given  in  form  of  solution  of  one  of  the  salts  of  morphia,  com- 
bined with  ipecacuanha  and  small  occasional  doses  of  calomel  or 
hydrargyrum  cum  cretS.  Its  administration  requires  much  caution 
in  very  young  children  and  those  with  cephalic  symptoms :  in  these 
it  should  be  always  combined  with  calomel.  Syrup  of  poppies  is 
objectionable  on  account  of  the  uncertainty  of  its  strength.  [The 
flowers  of  sulphur  have  been  recommended  as  a  specific  in  per- 
tussis by  Horst.  He  gives  it  throughout  the  whole  course  of  the 
disease,  in  doses  of  three  grains  three  or  four  times  a  day,  for 
children  from  two  to  four  years,  and  ten  to  fifteen  grains  in  older 
children.  MM.  Rilliet  and  Barthez  state  that  they  have  seen  this 
medicine  of  great  service  in  the  hands  of  Dr.  Jadelot.] 

At  the  early  part  of  the  second  stage,  blisters  are  often  bene- 
ficial, especially  if  there  be  more  than  usual  bronchial  inflamma- 
tion :  with  young  children  they  should  not  be  left  on  for  more 
than  three  hours.  Afterwards  stimulant  and  anodyne  liniments 
rubbed  over  the  whole  chest  occasionally  prove  useful.  Campho- 
rated liniment,  with  additions  of  oil  of  turpentine  or  amber  and 
ammonia,  may  be  applied. 
32 
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[45-  R.  —  Lin.  Camph. 
Ol.  Succini, 
—  Rosmarini,  aa  fgij. 
M.  —  Ft.  Liniment.  ] 

Tartar-emetic  ointment  has  also  been  recommended  for  the  same 
purpose; 

[46.  R.  —  Ant.  et.  potass,  tart.  gjss. 
Adipis,  sj. 
M.] 

but  it  is  less  eligible,  for  the  painful  pustules  which  it  excites  pre- 
vent the  continuance  of  the  daily  friction  to  which  embrocations 
seem  to  owe  much  of  their  efficacy. 

In  the  third  stage,  when  the  complaint  is  purely  nervous,  be- 
sides the  sedatives  and  antispasmodic  embrocations,  another  class 
of  remedies  becomes  of  great  utility  —  tonics  and  even  stimulants. 
Bark,  myrrh,  preparations  of  iron,  arsenic,  sulphate  and  oxide  of 
zinc,  nitrate  of  silver,  assafoetida,  musk,  tincture  of  cantharides, 
and  many  other  medicines  of  this  class,  have  been  much  extolled 
by  different  writers  ;  and  each,  perhaps,  is  occasionally  useful  in 
particular  cases.  In  the  choice  of  them,  the  practitioner  must  be 
guided  by  general  principles  or  analogies.  Thus  in  cases  pre- 
senting a  periodic  character  attended  by  debility,  bark  or  arsenic 
may  be  most  suitable  :  in  those  of  a  more  convulsive  type,  assa- 
foetida, musk,  or  tincture  of  cantharides,  followed  by  the  prepara- 
tions of  zinc  or  silver,  may  be  found  useful;  whilst  in  cases 
decidedly  asthenic,  steel  medicines  are  far  more  effectual.  Of 
the  latter,  the  ammoniated  iron  and  carbonate  of  iron  are  gene- 
rally the  best  preparations.  M.  Lombard  of  Geneva  has  recently 
written  strongly  in  favour  of  the  carbonate  of  iron,  which  he  uses 
to  the  extent  of  twenty-four  to  thirty  grains  in  the  day  even  for 
very  young  children.  In  the  employment  of  this  and  other  tonic 
remedies,  it  is  important  to  keep  the  excretions  free  ;  and  to  with- 
hold the  tonic,  if  there  be  any  signs  of  obstruction,  inflammation, 
or  vascular  irritation.  '  &'* 

DIET  AND  REGIMEN.  —  In  the  early  stage  the  diet  must  be  light, 
consisting  of  milk  and  farinaceous  food.  In  the  second  stage 
white  meat  or  jelly  may  be  allowed  ;  and  children  who  are  pallid 
may  sometimes  with  advantage  be  permitted  to  take  meat  and  the 
more  nourishing  articles.  In  the  third  stage,  the  diet  may  be  as 
in  health.  In  the  first  or  inflammatory  stage  of  hooping-cough, 
the  child  should  be  confined  to  the  house  and  warmly  clothed  ; 
and  exposure  of  every  kind  should  be  avoided  as  much  as  in 
bronchitis.  But  towards  the  end  of  the  second  stage,  when  all 
feverishness  and  sharpness  of  the  pulse  have  subsided,  much 
benefit  may  be  derived  from  the  open  air,  and  especially  from  a 
change  of  air.  In  the  last  stage,  a  change  of  air  is  almost  a  spe- 
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cific ;  any  kind  of  change,  and  although  only  to  the  distance  of  a 
few  miles,  will  sometimes  entirely  remove  a  cough  that  has  baffled 
all  medicines. 

TREATMENT  OF  THE  COMPLICATIONS. — When  in  the  early  stages 
of  the  disease,  connected  with  its  febrile  onset,  there  are  signs  of 
inflammation  in  the  head  or  chest,  the  appropriate  antiphlogistic 
treatment  must  be  employed,  but  not  with  the  same  freedom  as  if 
this  inflammation  were  the  only  lesion.  No  antiphlogistic  treat- 
ment will  stop  the  course  of  hooping-cough ;  and  a  certain 
amount  of  strength  must  be  reserved  to  support  the  patient  through 
it.  The  congestive  and  inflammatory  complications  arising  in  the 
second  stage  from  the  violence  of  the  cough  and  other  concurrent 
causes,  may  be  more  successfully  guarded  against  than  cured.  A 
few  leeches  to  the  head  or  chest,  when  any  signs  of  congestion  oj 
irritation  show  themselves  there,  the  occasional  exhibition  of  mer- 
curial aperients,  the  removal  of  dental  irritation  by  free  scarifica- 
tion of  the  gums,  and  the  continued  use  of  measures  calculated 
to  diminish  the  violence  and  bad  effects  of  the  cough,  constitute 
the  chief  means  of  preventing  the  production  of  serious  disease. 
Of  these,  none  is  more  important  than  the  precaution  of  raising 
the  child  to  a  proper  posture  when  attacked  by  the  cough.  It  is 
a  case  in  which  a  careful  nurse  is  invaluable.  The  child  should 
never  be  allowed  to  lie,  or  to  hang  its  head  down,  during  the  severe 
fits.  The  paroxysms  when  very  severe,  and  causing  great  tur- 
gescence  and  lividity  of  the  face,  may  often  be  cut  short  by  dash- 
ing cold  water  on  the  face,  or  by  blowing  into  the  ear.  When 
once  hydrocephalus  or  pneumonia  has  been  induced,  it  must  be 
treated,  as  far  as  the  strength  will  bear,  in  the  usual  way  ;  but  from 
the  weakness  resulting  from  the  previous  disease,  and  from  the 
repetition  of  the  cough  which  it  yet  induces,  these  secondary 
forms  of  lesions  are  more  fatal  than  when  they  occur  idiopathi- 
cally.  Remittent  fever,  or  other  symptoms  of  gastric  irritation, 
must  be  treated  on  the  usual  plan  of  mild  alterative  aperients,  a 
strictly  regulated  diet,  occasional  warm  baths,  &c.  In  case  of 
chronic  bronchitis,  pneumonia,  or  pleurisy,  which  in  some  in- 
stances succeed  to  hooping-cough,  the  treatment  recommended  for 
these  affections  must  be  adopted. 

The  convulsive  cough  of  adults,  not  of  a  specific  nature,  is 
generally  associated  or  alternated  with  other  forms  of  spasmodic 
or  convulsive  disease,  in  which  there  is  a  great  mobility  of  various 
muscles,  an  exaltation  of  the  natural  relation  which  subsists  be- 
tween certain  nerves  and  muscles  which  they  influence.  In  seve- 
ral such  cases,  we  have  found  extract  of  belladonna  with  the 
pilula  aloes  and  assafoetida,  and  a  galbanum  or  pitch  plaster  to  the 
chest  or  back,  give  most  effectual  relief.  Where  the  complaint  is 
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more  obstinate,  a  course  of  the  metallic  salts,  subnitrate  of  bis- 
muth, nitrate  of  silver,  sulphate  of  zinc  or  ammoniated  cop- 
per, is  often  successful  in  removing  it.  They  may  generally  be 
much  aided  by  the  shower-bath,  country  air,  exercise,  and  other 
means  which  diminish  the  mobility  of  the  nervous  system. 


[ADDENDA. 

The  following  table  was  omitted  by  the  printer,  at  p.  48: 

SIGNS  DISCOVERED  BY  PERCUSSION. 


Name  of  the  sign. 

Physical  cause  of  the 

Ordinary  seat  of  the 

Diseases  in  which  it  is  ob- 

sign. 

sign. 

served. 

Diminution      ol 

Increased    density 

All  regions  of  the 

Bronchitis,    with     very 

clearness  and 

of  the  subjacent 

chest;     but    the 

extensive  muco-puru- 

of  duration  ol 

parts,    and     di- 

bases and  sum- 

lent accumulation  in 

sound      (dull 

minished   quan- 

mits    anteriorlj 

the    bronchi.     (Very 

sound),    with 

tity  of  air  in  the 

and    posteriorly 

rare.) 

increased   re- 

corresponding 

more  frequentlj 

Dilatation   of  the  bron- 

sistance      of 

pulmonary     tis- 

than the  centra 

chi. 

walls. 

sue. 

and    lateral    re- 

Congestion of  the  lung, 

gions. 

if  considerable. 

(Edema  of  the  lung. 

Pneumonia,  acute    an< 

chronic  ;  former  in  the 

three  stages. 

Pulmonary  apoplexy. 

Tuberculous  disease  in 

all  its  stages. 

Cancer  of  the  lung  or 

pleurae. 

Chronic  consolidation  o 

the  lung. 

Tplastic  exu- 

Pleurisy,     \    dation  ; 

periods  of]  effusion; 

^retraction. 

Pleuro-pneumonia. 

Hydrothorax. 

Hydro-pneumothorax  ; 

lower    parts    of    the 

chest 

Haemothorax. 

Spasmodic  asthma,  dur- 

ing the  paroxysm. 

Increase  of 

Diminished    den- 

Superior regions  of 

Pneumothorax. 

clearness  and 
of  duration  of 

sity  of  subjacent 
parts,    and    in- 

the  chest,  ante- 
riorly and  late- 

Hydro-pneumothorax ; 
upper    parts    of    the 

sound,      with 

creased  propor- 

rally. 

chest. 

decreased  re- 

tion of  air  within 

Atrophy  of  lung. 

sistance       of 

the  chest. 

Hypertrophy  of  lung, 

walls. 

Emphy-  SfcJJjJjJJ:5 

General  anaemia. 

Emaciation  of  walls  of 

chest. 

Increase  of         Increased  quantity 

Infra-clavicular  re- 

Tuberculous cavity  near 

clearness  and 
of  duration  of 

of  air  in  the  sub- 
jacent part,  with 

gions. 

the  surface,  having  its 
anterior  wall  thin,  in- 

sound,     with 

considerable  in- 

durated, and  adherent. 

increased   re- 

duration  of  tis- 

sistance      of 

sue  between  the 

walls. 

surface  and  the 

part        (cavity) 

containing     the 

excess  of  air. 
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Name  of  the  sign. 

Physical  cause  of  the 
sign. 

Ordinary  seat  of  the 
sign. 

Diseases  in  which  it  is  ob- 
served. 

Wooden  charac- 
ter of  sound. 

Infra-clavicular  or 
inferior  regions; 
most  common 
in  the  former. 

Chronic  pleurisy,   whe- 
ther simple  or  tuber- 
culous,    with     dense 
pseudo-membranous 
matter  forming  a  solid 
stratum  between  the 
walls  and  lung. 

Pympanilic  cha- 
racter of 
sound. 

Unnaturally  abun- 
dant quantity  of 
air  in  the  subja- 
cent parts,  toge- 
ther with  in- 
creased tension 
of  the  walls. 

Left  infra-clavicu- 
lar and  mamma- 
ry regions  ;  also 
axillary  and  in- 
fra-axillary on 
either  side. 

Pulmonary  I  atrophous  ; 
emphyse-  <  hypertro- 
ma.            f    phous. 
Pulmonary  atrophy. 
Pneumothorax. 
Hydro-pneumothorax. 

Tubular  charac- 
ter of  sound. 

Any    condition 
which  brings  the 
larger     bronchi 
unnaiurallynear 
the  surface,  and 
so    within     the 
reach  of  percus- 
sion ;  or  the  pre- 
sence of  a  solid 
substance      be- 
tween those 
bronchi  and  the 
surface. 

Lower  part  of  in- 
fra-clavicular 
and  upper  part 
of  mammary  re- 
gions ;  most  fre- 
quentlyobserved 
on  the  left  side. 

("general    pe- 
Pleuritic  I    riod  of  re- 
effusion    \    traction. 
Impartial. 
Accumulation  of  pus  re- 
tained and  lying  over 
bronchi. 
Pneumonia.           (Very 
rare.) 
Dilatation  of  bronchi. 
Tuberculous    cavity   of 
small  (rarely  of  large) 
size. 
Chronic  consolidation  of 

lung- 
Cancerous  mass  round 
bronchi. 

Amphoric    cha- 
racter of 
sound. 

Antero-superior 
part  of  chest  on 
either  side. 

Tuberculous    cavity   of 
large     size,     having 
walls   generally    and 
equably  condensed. 

Cracked-metal 
character     of 
sound. 

Sudden  propulsion 
of  air  (forcibly 
expelled  from  a 
cavity)  against 
the  walls  of  the 
passages  with 
which  it  comes 
in  contact. 

Antero-superior 
part  of  chest  on 
either  side. 

Tuberculous    cavity  of 
large    size,   with   an- 
fractuous  walls,   and 
communicating  freely 
with  the  bronchi;  the 
corresponding     pari- 
etes  being  at  the  same 
time  particularly 
yielding. 
Bronchitis. 

Movableness  of 
the   limits    of 
dulness  of 
sound. 

Movableness  of 
the  material 
causing  the  dull 
sound. 

Inferior  regions  of 
the  chest. 

Pleurisy,   especially    at 
period  of  gravitating 
effusion. 
Hydrothorax. 
Hydro-pneumothorax. 

Comparatively 
deficient     in- 
crease of 
clearness     at 
the  close  of  a 
full     inspira- 
tion. 

Interference  with 
complete  expan- 
sion of  the  lung. 

Either  infra-clavi- 
cular region. 

Slight  irregularly  disse- 
minated     induration, 
tuberculous,  or  other. 
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[The  following  paragraph  should  have  been  inserted  at  p.  330: 

A  highly  important  addition  to  the  morbid  anatomy  of  tubercu- 
lous disease,  has  been  made  by  Schroeder  Van  der  Kolk  and  M. 
Guillot,  respecting  the  vascular  condition  of  the  lung.  It  is  ascer- 
tainable  that  the  branches  of  the  pulmonary  artery  stop  or  cease 
to  be  permeable  at  a  distance  of  three,  four,  or  five  millimeters 
from  tubercles  or  gray  granulations ;  the  length  of  vessels  imper- 
meable increases  with  the  augmentation  of  the  tuberculous  masses, 
so  that  when  these  are  considerable,  or  when  they  have  given 
place  to  cavities,  a  sort  of  investment,  two  centimeters  thick,  may 
be  found  around  them,  presenting  not  a  single  ramification  of  the 
pulmonary  artery.  By  injection  and  microscopical  examination, 
it  is  further  discoverable  that  this  total  absence  of  vascularity  is 
only  temporary;  after  a  time,  red  lines,  tapering  off* at  either  end, 
and  in  their  widest  part  equaling  a  millimeter  in  diameter,  become 
discernible.  At  first  these  vessels  are  perfectly  isolated,  but  in 
process  of  time  communicate  with  the  bronchial  arteries,  or  with 
those  of  the  walls  of  the  thorax.  The  latter  communication  is 
effected  by  means  of  new  vessels  developed  in  the  pleural  false 
membrane,  (the  particular  discovery  of  Van  der  Kolk.)  The 
amount  of  new  vascularization  effected  in  this  way  increases 
greatly  with  the  progress  of  tuberculous  destruction ;  the  rete 
spreads  eventually,  it  may  be,  through  a  great  part  of  the  affected 
lung,  and  replaces  the  system  of  the  pulmonary  artery  which  has 
ceased  to  be  discoverable.  An  inquiry  naturally  presents  itself, 
as  to  the  influence  on  oxygenation  exercised  by  this  novel  condi- 
tion of  supplementary  vessels.  It  is  in  truth  aortic  blood,  that  by 
means  of  the  bronchial  arteries  and  new  system  of  vessels  spreads 
through  the  lungs ;  and  M.  Guillot  has  ascertained  that  this  blood 
must  return  to  the  heart  by  the  bronchial,  pulmonary,  and  azygos 
veins,  as  he  ascertained  that  the  substance  of  injection  thrown  in 
by  the  aorta  is  found  in  these  veins.  Now  this  condition  of  cir- 
culation is  one  that  manifestly  cannot  subsist  without  materially 
altering  the  blood  of  phthisical  subjects,  and  thereby  affecting 
their  organization  generally.  The  main  result  in  respect  of  func- 
tion may  be  expressed  thus, — that  in  proportion  as  tuberculization 
advances,  the  lungs  acquire  increasing  capacity  for  arterial,  and 
lose  it  for  venous  blood.] 


INDEX 


A. 

Amphoric  respiration,  62;  resonance,  70. 

Application  of  the  hand,  object  of,  31;  mode  of  employing,  31 ;  morbid  states 
discovered  by,  32. 

Apoplexy,  pulmonary,  319. 

Asthma,  spasmodic,  474. 

Atonic,  or  paralytic  affections  of  the  larynx,  169. 

Atrophy  of  the  lung,  407. 

Auscultation,  described,  48 ;  object  of,  50 ;  signs  discovered  by,  56 ;  of  the 
voice,  67;  of  the  larynx,  75;  mediate  and  immediate,  77  ;  of  children,  85. 

Axillary  region,  boundaries  of,  23. 


B. 


Blowing  respiration,  55. 
Bronchial  respiration,  55. 
Bronchophony,67,  morbid,  68. 
Bronchial  glands,  467. 
Bronchial  phthisis,  467. 
Bronchitis,  acute,  192;  chronic,  203. 
BronchorrhEea,  211. 
Bronchial  congestion,  216. 
Broncho-pneumonia,  279. 


c. 

Calculous  concretions  of  the  larynx,  173. 

Cancer  of  the  larynx,  173;  of  the  lungs,  399. 

Cavernous  respiration,  55;  rhonchus,  66. 

Catarrh,  acute,  179;  chronic,  189. 

Clavicular  region,  boundary  of,  22. 

Consumption,  326. 

Contraction  of  the  air-tubes,  230. 

Cough,  92. 

Crepitant  rhonchus,  63;  primary,  63;  redux,  63. 

Croup,  136. 


Diagnosis  of  diseases  of  the  lungs,  17. 
Dilatation  and  obliteration  of  the  air-tubes,  223. 
Dilatation  of  the  air-cells,  242. 
Diseases  of  the  bronchi,  192. 
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Diseases  of  the  larynx  and  trachea,  108. 

of  the  lungs,  255. 

of  the  nasal  fossae,  179. 

of  the  pleura,  409. 

Divided  respiration,  55. 
Dry  rhonchi,  61. 

Dry  crackling  rhonchus,  62. 

Dry  mucous  rhonchus,  62. 

Dyspnoea,  88;  proximate  causes  of,  91. 


E. 

Empyema,  435,  treatment  of,  440. 

Emphysema,  pulmonary,  242;  interlobular,  251 ;  in  children,  252. 
Exaggerated  respiration,  54. 

Examination  of  the  chest,  by  hearing,  38;  through  the  vital  properties  of  the 
organs,  87. 
Expectoration,  98 ;  varieties  of,  101. 


F. 

Flapping  laryngeal  rhonchus,  75. 

Foreign  bodies  in  the  larynx  and  trachea,  174. 

Fremitus,  thoracic,  rhonchal,  rubbing,  and  pulsatile,  31 ;  pectoral,  67 ;  vocal,  70. 

Friction  sound,  described,  72,  varieties  of,  73. 


Gangrene  of  the  lungs,  315. 
Gurgling  laryngeal  rhonchus,  75. 


G. 


H. 


Harsh  respiration,  55. 

Harsh  laryngeal  respiration,  characters  of,  75. 
Haemoptysis,  233. 
Hay  asthma,  219. 
Heart's  sounds,  73. 

Heteromorphisms,  described,  24;  may  be  either  pathological  or  non-pathologi- 
cal, 24  ;  the  three  kinds  of,  distinguished,  24. 
Hooping-cough,  484. 
Humid  crackling  rhonchus,  64. 
Humid  rhonchi,  62. 
Hydatids  of  the  larynx,  173. 
Hypertrophy  and  induration  of  the  air-tubes,  221. 
Hypertrophy  of  the  lung,  408. 


I. 


Incomplete  respiration,  54. 
Infra-axillary  region,  boundary  of,  23. 
Inlra-clavicular  region,  boundary  of,  22. 
Infra-mammary  region,  boundary  of,  23. 
Infra-scapular  region,  boundary  of,  23. 
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Inspection,  mode  of  employing,  23;  results  of,  in  a  natural  state,  24;  morbid 
states  discovered  by,  27. 
Inter-scapular  region,  boundary  of,  23. 


J. 

Jerking  respiration,  55. 

L. 

Laryngitis,  acute,  115;  chronic,  126;  pseudo-membranous,  (see  croup,)  130. 
Laryngismus  stridulous,  162. 


M. 

Malignant  growths  in  the  lungs,  399. 
Mammary  region,  boundary  of,  22. 
Melanosis  of  the  lungs,  405. 

Mensuration  of  the  chest,  object  of,  33;  enumeration  of  the  measurements  to 
be  made,  34 ;  signs  discovered  by,  35. 
Metallic  tinkling,  70. 

Morbid  productions  in  the  larynx  and  trachea,  170. 
Mucous  rhonchus,  63. 

N. 

,.'8  .v.^c^da^l0 

Nervous  affections  of  the  larynx  in  the  adult,  167. 
Neuralgia,  or  painful  sensibility  of  the  air-tubes,  220. 

0. 

(Edema  of  the  lung,  324. 

P. 

Pain,  a  symptom  of  disorder  of  the  respiratory  organs,  104. 

Paralytic  affections  of  the  larynx,  169. 

Pectoriloquy,  69. 

Percussion  of  the  chest,  object  of,  39;  resistance  of  walls  of  chest  under,  40; 
changes  detected  by,  40;  morbid  sounds  produced  by,  44;  of  children,  85. 

Phthisis  pulmonalis,  326  ;  acute,  367  ;  chronic,  368. 

Pleurisy,  409;  acute,  409;  chronic,  427. 

Physical  examination  of  the  chest,  19. 

Pleural  friction  sound,  72;  varieties  of,  73. 

Pleurodynia,  454. 

Pleximeter,  46;  Piorry's,  47;  Williams',  48. 

Pneumothorax,  457. 

Post-clavicular  region,  boundaries  of,  22. 

Polypi  of  the  larynx,  170. 

Pleuro-pneumonia,  280. 

Pneumonia,  acute,  255;  chronic,  301  ;  in  children,  304  ;  bilious,  276;  typhoid, 
277;  in  old  persons,  281  ;  consecutive,  282. 

Pulse,  state  of  in  respiratory  diseases,  106. 

Pulmonary  apoplexy,  319. 

Pulmonary  oedema,  324. 

Pulmonary  consumption,  326. 
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K. 

Regions  of  the  chest  enumerated,  22. 

Respiratory  murmur,  description  of,  49  ;  modifications  of,  53. 

Rhonchi,  60;  classification  of,  61. 


.. 
S. 

Sibilant  rhonchus,  characters  of,  61. 
Sibilant  laryngeal  rhonchus,  75. 
Sonorous  rhonchus,  61. 
Sonorous  laryngeal  rhonchus,  75. 
Spasmodic  asthma,  474. 

Spasmodic  affections  of  the  larynx  in  the  adult,  167. 
Sternal-regions,  boundaries  of,  23. 
Structural  lesions  of  the  air-tubes,  221. 

Stethoscope,  object  of,  78  ;  described,  81  ;  Dr.  Williams',  82  ;  Dr.  Piorry's,  83 
mode  of  using,  84.  i 

Subcrepitant  rhonchus,  63. 
Submucous  rhonchus,  63. 
Suppressed  respiration,  54. 
Syphilitic  vegetations  in  the  larynx,  172. 


T. 

Tracheophony,  67. 

Tracheotomy  in  croup,  Trousseau  on,  150. 


u. 

Ulcerations,  tumours,  &c.,  of  the  air-tubes,  230. 

V. 

Valvular  laryngeal  rhonchus,  75. 

W. 

Weak  respiration,  54. 
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ISH EMPIRES. 
ROGERS'  POEMS,  a  splendid  edition,  illustrated, 

imperial  8vo.,  extra  cloth. 
ROGET'S  OUTLINES  OF  PHYSIOLOGY,  one  vol., 

8vo. 
ROGET'S  ANIMAL  AND  VEGETABLE  PHYSIOLOGY, 

2  vols.,  8vo.,  cloth,  with*  about  400  wood- 

cuts. 
ROSCOE'S  LIVES  OF  THE  KINGS  OF  ENGLAND,  a 

12mo.  series  to  match  the  Queens.     Vol.  1 

now  ready. 
STRICKLAND'S  LIVES  OF  THE  QUEENS  OF  ENO- 

LAND,  9  vols.,  12mo.,  cloth  or  paper,    [to  b« 

continued.] 
SELECT  WORKS  OF  TOBIAS  SMOLLETT,  1  vol., 

large  8vo.,  cloth,  or  5  parts,  paper,  $1.50. 
SIBORNE'S  WATERLOO  CAMPAIGN,  with  Mapa 

1  vol.,  large  8vo. 

STABLE  TALK  AND  TABLE  TALK,  FOR  SPORTS- 
MEN, 1  vol.,  12mo. 

Small  Books  on  Great  Subjects  —  No.  1,  "PHI- 
LOSOPHICAL THEORIES  AND  PHILOSOPHICAL 
EXPERIENCE."  No.  2,  "ON  THE  CONNECTION 
BETWEEN  PHYSIOLOGY  AND  INTELLECTUAL 
SCIENCE."  No.  3.  "O\  MAN'S  POWER  OVER 
HiMbtLF  TO  PREVENT  OR  CONTROL  INSANITY." 
No.  4,  "AN  INTRODUCTION  TO  PRACTICAL 
ORGANIC  CHEMISTRY.  "  No.  5,  "A  BRIEF 
VIEW  OF  GREEK  PHILOSOPHY  UP  TO  THE  AGE 
OF  PERICLES."  No.  6,  "A  BRIEF  VIEW  OF 
GREEK  PHILOSOPHY  FROM  THE  AGE  OF  SO- 
CRATES TO  TIIE  COMING  OF  CHRIST."  No.  7, 
"CHRISTIAN  DOCTRINE  AND  PRACTICE  IN  THE 
SECOND  CENTURY."  No.  8,  "AN  EXPOSI- 
TION OF  VULGAR  AND  COMMON  ERRORS, 
ADAPTED  TO  THE  YEAR  OF  GRACE  1845."  No. 
9,  "A.\  INTRODUCTION  TO  VEGETABLE  PHY- 
SIOLOGY, WITH  REFERENCES  TO  THE  WORKS 
OF  DE  CANDOLLE,  LINDLEY,  &c."  No.  10, 
"ON  THE  PRINCIPLES  OF  CRIMINAL  LAW." 
No.  11,  "CHRISTIAN  SECTS  IN  THE  NINE- 
TEENTH CENTURY."  No.  12,  "PRINCIPLES  OF 
GRAMMAR,"  &c.  —  Each  work  separate  25  cts., 
or  handsomely  done  up  in  3  volumes,  in  cloth, 
forming  a  neat  series.  (To  be  continued.) 

SPENCE  ON  THE  JURISDICTION  OF  THE  COURT  OF 
CHANCERY,  1  vol.,  large  8vo.,  law  sheep. 
Vol.  2,  on  the  PRACTICE,  preparing. 

THOMSON'S  DOMESTIC  MANAGEMENT  OF  THB 
SICK  ROOM,  1  vol.,  12mo.,  extra  cloth. 

TOKEAH,  by  Sealsfield,  price  25  cents. 

TRIMMER'S  GEOLOGY  AND  MINERALOGY,  one 
volume  of  large  8vo.,  extra  cloth,  many  cuta. 

WALPOLE'S  LETTERS,  in  4  large  vols.,  8vo., 
extra  cloth,  with  a  portrait. 

WALPOLE'S  NEW  LETTERS  TO  SIR  HORACE 
MANN,  2  vols.,  8vo.,  extra  cloth. 

WALPOLE'S  MEMOIRS  OF  GEORGE  THE  THIRD, 

2  vols.,  8vo.,  extra  cloth. 

SIR   GEORGE  SIMPSON'S  VOYAGE  ROUND  THE 

WORLD,  1  vol.,  demy  8vo. 
WHITE'S  UNIVERSAL  HISTORY,  a  new  and  im- 

proved work  for  schools,  colleges,  &c.,  with 

Questions,  by  Professor  Hart,  in  1  vol.,  large 

12mo.,  extra  cloth,  or  half  bound. 
WHEATON'S  ELEMENTS  OF  INTERNATIONAL  LAW, 

1  vol.,  large  8vo.,  law  sheep  or  extra  cloth, 

third  edition,  much  improved. 
W*AXALL'S  POSTHUMOUS    MEMOIRS,   1  vol., 

8vo.,  extra  cloth. 
WRAXALL'S  HISTORICAL  MEMOIRS,  1  vol.,  8vo., 

extra  cloth. 
YOTJATT  ON  THE  HORSE,  &c.,  by  Skinner,  1 

vol.,  8vo.,  many  cuts. 
YOUATT  ON  THE  DOG,  in  one  beautiful  volume, 

crown  8vo.,  extra  cloth,  with  plates. 
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ers. They  are  to  be  met  with  at  all  the  principal  bookstores  throughout  the  Union,  and  will 
be  found  as  low  in  price  as  is  consistent  with  the  correctness  of  their  printing,  beauty  of  exe- 
cution, illustration  and  durability  of  binding.  No  prices  are  here  mentioned,  there  being  no 
fixed  standard,  as  it  is  evident  that  books  cannot  be  retailed  at  the  same  rate  in  New  Orleans 
or  Chicago  as  in  Philadelphia.  Any  information,  however,  relative  to  size,  cost,  &c.,  can 
be  had  on  application*,  free  of  postage,  to  the  subscribers,  or  to  any  of  the  medical  book 
sellers  throughout  the  country. 
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DICTIONARIES  AND  JOURNALS. 
American  Journal  of  the  Medical  Sciences,  quar- 
terly, at  $5  a  year. 

Cyclopasdia  of  Practical  Medicine,  by  Forbes, 

Tweedie,  &c.,  edited  by  Dunglison,  in  4  super 

royal   volumes,  3154  double  columned  pages. 

Dunglison's  Medical  Dictionary,  6th  ed.,   1  vol. 

imp.8vo.,804  large  pages,  double  columns. 

Hoblyn's  Dictionary  of  Medical  Terms,  by  Hays, 

1  vol.  large  12mo.,402  pages,  double  columns. 

Medical  News  and  Library,  monthly  at  $1  a  year. 

ANATOMY. 
Anatomical  Atlas,  by  Smith  and  Homer,  large 

imp.  8vo.,  650  figures. 
Homer's  Special   Anatomy  and  Histology,  7th 

edition,  2  vols.  8vo.,  many  cuts,  1130  pages. 
Homer's   United  States  Dissector,  I  vol.  large 

royal  12mo.,  many  cuts,  444  pages. 
Wilson's  Human  Anatomy,  by  Goddard,  3d  edi- 
tion, 1  vol.  8vo.,  235  wood-cuts,  620  pages. 
Wilson's   Dissector,  or  Practical    and   Surgical 
Anatomy,  with  cuts,  1  vol.  12mo.,  444  pages. 

PHYSIOLOGY. 

Carpenter's  Principles  of  Human  Physiology,  1 
vol.  8vo.,  752  pages,  317  illustrations,  3d  edi- 
tion, much  improved  and  enlarged. 
Carpenter's  Elements,  or  Manual  of  Physiology, 
,ui  M  vol.  Svo.,  566  pages,  many  cuts. 

Connection  between  Physiology  and  Intellectual 

Science,   1  vol.  18mo.,  paper,  price  25  cents. 

Dunglison's  Human  Physiology,  6th   edition,  2 

vols.  8vo.,  1350  pages,  and  370  wood-cuts. 
Harrison  on  the  Nerves,  1  vol.  8vo.,  292  pages. 
Miiller's  Physiology,  by  Bell,  1  vol.  8vo.,  886  pp. 
Roget's  Outlines  of  Physiology,  8vo.,  516  pages. 
Todd  and  Bowman's  Physiological  Anatomy  and 
Physiology  of  Man,  with  numerous  wood-cuts. 
(Publishing  in  the  Medical  News.) 

PATHOLOGY. 

Andral  on  the  Blood,  1  vol.  small  8vo.,  120  pages. 
Abercrombie  on  the  Stomach,  new  edition,  1  vol. 

8vo.,  320  pages. 
Abercrombie  on  the  Brain,  new  edition,  1  vol. 

8vo.,  324  pages. 
Alison's  Outlines  of  Pathology,  &c.,  1  vol.  8vo., 

420  pages. 

Berzelius  on  the  Kidneys  and  Urine,  8vo.,  180  pp. 
Bennet  on  the  Uterus,  1  vol.  12mo.,  146  pages. 
Budd  on  the  Liver,  1  vol.  Svo.,  392  pages,  plates 

and  wood-cuts. 
Burrows  on   Cerebral  Circulation,  1  vol.   8vo., 

with  6  colored  plates. 
Billing's  Principles,  1  vol.  8vo.,  304  pages. 
Bird  on  Urinary  Deposits,  8vo.,  228  pages,  cuts. 
Hasse's  Pathological  Anatomy,  Svo.,  379  pages. 
Hope  on  the  Heart,  by  Pen  nock,  a  new  edition, 

with  plates,  1  vol.  8vo.,  672  pages. 
Hughes  on  the  Lungs  and  Heart,  1  vol.  12mo., 

270  pages,  with  a  plate. 

Philip  on  Protracted  Indigestion,  8vo.,  240  pp. 
Philips  on  Scrofula,  1  vol.  Svo.,  350  pages. 
Prout  on  the  Stomach  and  Renal  Diseases,  1  vol. 

8vo.,  466  pages,  colored  plates. 
Ricordon  Venereal,  new  ed.,  1  vol.  8vo.,  256  pp. 
Voxel's   Pathological    Anatomy    of   the   Human 
Body,   1   vol.  Svo.,  536  pages,  col.  plates. 


Walshe  on  the  Lungs,  1  vol.  12mo.,  310  pages. 
Wilson  on  the  Skin,  1  vol.  Svo.,  new  ed.,  440  pp. 
Same  work,  with  colored  plates.     . 
Williams'  Pathology,  or  Principles  of  Medicine, 

2d  edition,  1  vol.  Svo.    Nearly  ready. 
Williams  on  the  Respiratory  Organs,  by  Clymei 

1  vol.  8vo.,  500  pages. 

PRACTICE  OF  MEDICINE. 
Ashwell  on  the  Diseases  of  Females,  by  Goddard, 

1  vol.  8vo.,  520  pages. 
Bartlett  on  Fevers,  new  edition,  much  enlarged; 
a  cohiplete  work  on  the  Fevers  of  the  U.  S. 
Now  ready.   550  pages. 
Benedict's  Compendium  of  Chapman's  Lectures, 

1  vol.  8vo.,  258  pages. 
Chapman  on  Thoracic  and  Abdominal  Viscera, 

&c.,  1  vol.  8vo.,  384  pages. 
Chapman  on  Fevers,  Gout,  Dropsy,  &c.  Sic.,  1  vol. 

8vo.,  450  pages. 
Colombat  de  L'Isere  on  Females,  translated  and 
edited  by  Meigs,  1  vol.  8vo.,  720  pages,  cuts. 
Condie  on  the  Diseases  of  Children,  2d  edition,  1 

vol.  8vo.,  658  pages. 
Churchill  on  the  Diseases  of  Females,  by  Huston, 

4th  edition,  1  vol.  8vo.,  604  pages. 
Clymer  and  others  on  Fevers,  a  complete  work 

in  1  vol.  Svo.  600  pages. 

Dewees  on  Children,  9th  ed.,  1  vol.  Svo. ,  548  pp. 
Dewees  on  Females,  9th  edition,  1  vol.8vo.,532 

pages,  with  plates. 

Dunglison's  Practice  of  Medicine,  3d  edition,  2 
-  vols.  8vo.,  over  1400  pages. 
Esquirol   on  Insanity,  by  Hunt,  Svo.  496  pages. 
Thomson  on  the  Sick  Room,  &c.,  1  vol.  large 

12mo.,  360  pages,  cuts. 

Watson's  Principles  and  Practice  of  Physic,  3d 
edition  by  Condie,  1  vol.  Svo. ,1060  large  pages. 

SURGERY. 

Brodie  on  Urinary  Organs,  1  vol.  Svo. ,  214  pages. 
Brodie  on  the  Joints,  1  vol.  Svo.  216  pages. 
Brodie's  Lectures  on  Surgery,  1  vol.  8vo.,  350  pp. 
Chelius'  System  of  Surgery,  by  South  and  Norris, 
in  3  large  Svo.  vofs.,  near  2200  pages,  or  in  17 
parts  at  50  cents  each. 
Cooper  on  Dislocations,  and  Fractures,  1  vol.  Svo. 

500  pages,  many  cuts. 

Cooper  on  Hernia,  1  vol.  imp.  Svo.,  428pp.,  pl'ts. 
Cooper  on  the  Testis  and  Thymus  Gland,  1  vol. 

imperial  Svo.  many  plates. 

Cooper  on  the  Anatomy  and  Diseases  ofthe  Breast, 
Surgical  Papers,  &c  &c.,  1  vol.  imp. Svo. ,  pl'ts. 
Druitt's  Principles  and  Practice  of  Modern  Sur- 
gery, 3d  ed.,  1  vol.  Svo. ,534  pages,  many  cuts. 
Durlacher  on  Corns,  Bunions,  &c.  12mo.,  134  pp. 
Fergusson's  Practical   Surgery,   1   vol.  Svo.,  2d 

edition,  640  pages,  many  cuts. 
Guthrie  on  the  Bladder,  8vo.,  150  pages. 
Harris  on  the  Maxillary  Sinus,  8vo.,  166.  pp. 
Jones'  (Wharton)  Ophthalmic  Medicine  and  Sur- 
gery, by  Hays,  1  vol.  royal  12mo.,529  pages, 
many  cuts,  and  plates  plain  or  colored. 
Liston's  Lectures  on  Surgery,  by  Mutter,  1  vol. 

8vo.,  566  pages,  many  cuts. 

Lawrence   on   the   Eye.  by  Hays,  new  edition, 
much  improved,  863  pages,  many  cutsSt  plates. 
Lawrence  on  Ruptures,  1  vol.  Svo.  480  pages. 
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Miller's  Principles  of  Surgery,  1  vol.  8vo.,526  pp. 
Miller's  Practice  of  Surgery,  1  vol.  Svo..  496pp. 
Maury's  Dental  Surgery,  1  vol.  8vo.,  286  pages, 

many  plates  and  cuts. 

Robertson  on  the  Teeth,  1  vol.  8vo.,  230  pp.  pts. 
MATERIA  MEDICA  AND  THERAPEUTICS. 
Dunglison's  Materia  Medica  and  Therapeutics,  a 

new  ed.,  with  cuts,  2  vols.  8vo.,  986  pages. 
Dunglison  on  New  Remedies,  5th  ed.,  I  vol.Svo., 

653  pages. 

Ellis'  Medical  Formulary,  8th  ed.,  much  improv- 
ed, 1  vol.  8vo.,  272  pages. 
Griffith's  Medical  Botany,  a  new  work,  1  large 

vol.  8vo.,  704  pp.,  with  over  350  illustrations. 
Pereira's  Materia  Medica  and  Therapeutics,  by 

Carson,  2d  edition,  2  vols.  Svo.,  1580  very 

large  pages,  nearly  300  wood-cuts. 
Royle's  Materia  Medica  and   Therapeutics,  by 

Carson,  1  vol.  8vo.,  689  pages,  many  cuts. 

OBSTETRICS. 
Churchill's  Theory  and  Practice  of  Midwifery,  by 

Huston,  2d  ed.,  1  vol.  Svo.,  520pp.,  many  cuts. 
Dewees'  System  of  Midwifery,  llth  ed.,  1  vol. 

Svo.  660  pages,  with  plates. 
Rigby's  System  of  Midwifery,  1  vol.  Svo.  492  pp. 
Ramsbotham  on  Parturition,  with  many  plates,  1 

large  vol.  imperial  8vo.,  new  and  improved 

edition,  520  pages. 

CHEMISTRY  AND  HYGIENE. 
Brighamon  Excitement, &c.,  1  vol.  12mo. ,204pp. 
Dunglison  on  Human  Health,  2d  ed.,8vo.,  464  pp. 
Fowne's  Elementary  Chemistry  for  Students,  1 

vol.  royal   12mo.,  460  large  pages,  many  cuts. 
Graham's  Elements  of  Chemistry,  1  vol.  8vo.,  750 

pages,  many*cuts. 
Griffith's  Chemistry  of  the  Four  Seasons,  1  vol. 

royal  12mo.,  451  pages,  many  cuts. 
Practical  Organic  Chemistry,  ISmo.,  paper,  25  cts. 
Simon's  Chemistry  of  Man,  8vo.,  730  pp.,  plates. 
MEDICAL  JURISPRUDENCE,  EDUCATION,  &c. 
Bartlett's  Philosophy  of  Medicine,  1  vol.  8vo., 

312  pages. 

Dunglison'sMedicalStudent,2d  ed.  12mo. ,312pp. 
Man's  Power  over  himself  to  Prevent  or  Control 

Insanity,  ISmo.  paper,  price  25  cents. 


Taylor's  Medical   Jurisprudence,  by  Griffith,    1 

vol.  Svo.,  540  pages. 
Taylor's  Manual  of  Toxicology,  by  Griffith,  1  vol. 

Svo.     Now  ready. 
Traill'sMedical  Jurisprudence,  1  vol.Svo.  234 pp. 

NATURAL  SCIENCE,  be. 
Arnott's  Elements  of  Physics,  new  edition,  1  vol. 

8vo.,  484  pages,  many  cuts. 
Ansted's  Ancient  World,  Popular  Geology^in  1 

12mo.  volume,  with  numerous  cuts,  382  pages. 
Brewster's  Treatise  on  Optics,  1  vol.  12mo.,  423 

pages,  many  cuts. 

Babbage's  "  Fragment."   1  vol.  8vo.,  250  pages. 
Buckland's  Geology  and  Mineralogy,  2  vols.  Svo., 

with  numerous  plates  and  maps. 
Bridgewater  Treatises,  with   many  plates,  cuts, 

maps,  &c.,  7  vols.  Svo.,  3287  pages. 
Carpenter's  Popular  Vegetable  Physiology,  1  vol. 

royal  12mo.,  many  cuts. 
Kale's  Ethnography  and  Philology  of  the  U.  S. 

Exploring  Expedition,  in  1  large  imp.  4to.  vol. 
Herschell's  Treatise  on  Astronomy,  1  vol.  12mo. 

417  pages,  numerous  plates  and  cuts. 
Introduction  to  Vegetable  Physiology,  founded 

on  the  works  of  De  Candolle,  Lindley,  &c., 

ISmo.,  paper,  25  cents. 

Kirby  on  Animals,  plates,  1  vol.Svo.,  520  pages. 
Kirby  and  Spence's  Entomology,  from  6th  Lon- 
don ed.,  1  vol.  8vo.,  600  large  pages;  plates, 

plain  or  colored. 
Philosophy  in  Sport  made  Science  in  Earnest,  1 

vol.  royal  18mo.,  430  pages,  many  cuts. 
Roget's  Animal  and  Vegetable  Physiology,  with 

400  cuts,  2  vols.  Svo.,  872  pages. 
Trimmer's  Geology  and  Mineralogy,  1  vol.  8vo., 

528  pages,  many  cuts. 

VETERINARY  MEDICINE. 
Clater  and  Skinner's  Farrier,  1  vol.  12mo.,  230  pp. 
Youatt's  Great  Work  oa  the  Horse,  by  Skinner, 

1  vol.  Svo.,  448  pages,  many  cuts. 
Youatt  and  Clater's  Cattle  Doctor,  1  vol.  12mo., 

282  pages,  cuts. 
Youatt  on  the  Dog,  by  Lewis,  1  vol.  demy  8vo., 

403  pages,  beautiful  plates, 
Youatt  on  the  Pig,  a  new  work  with  beautiful  il- 
lustrations of  all  the  different  varieties,  12mo. 


NEW  MEDICAL  AXD  SCIENTIFIC  BOOKS. 

Lea  $  Blanchard  have  at  press  and  preparing  for  publication  thefoUowing  works. 

CARPENTER'S  Comparative  Anatomy  and  Physiology,  revised  by  the  author,  with  beautiful  steel  plates. 

CARPENTER'S  Animal  Physiology,  300  beautiful  wood-cuts. 

MULLER'S  Physics  and  Meteorology,  1  vol.  8vo.,  550  wood-cuts  and  2  colored  plates.    Nearly  ready. 

KNAPP'S  Technology,  with  numerous  wood-cuts. 

WEISBACH'S  Principles  of  Mechanics  applied  to  Machinery  and  Engineering,  1  vol.  8vo.,  illustrations. 

MOHR  and  REDWOOD'S  Practical  Pharmacy,  with  many  illustrations.     Revised  by  W.  Proctor,  Lec- 
turer in  the  Philadelphia  College  of  Pharmacy. 

A  NEW  WORK  on  the  Diseases  and  Surgery  of  the  Ear.  with  illustrations. 

BIRD'S  Natural  Philosophy,  from  a  new  Lond.  ed.,  in  i  vol.  royal  12mo.  with  wood-cuts. 

DANA  on  Corals,  imp.  4to.,  with  an  Atlas  of  Maps,  being  vols.  8  and  9  of  the  U.  S.  Ex.  Expedition. 

CHURCHILL  on  theManagementand  more  Important  Diseases  of  Infancy  and  Childhood,  in  1  vol.  8vo. 

SOLLY  on  the  Human  Brain,  its  Structure,  Physiology  and  Diseases. 

SPOONER  on  Sheep,  with  numerous  wood-cuts.      METCALF  on  Caloric,  in  1  large  Svo.  volume. 

MALGAIGNE'S  Operative  Surgery,  with  numerous  wood-cuts. 

QUAIN'S  Elements  of  Anatomy,  by  Dr.  Sharpey,  with  many  illustrations.  « 

DE  LA  HECHE'S  new  work  on  Geology,  with  numerous  wood-cuts. 

THE  UNIVERSAL  Formulary  and  Pharmacy,  by  R.  E.  Griffith,  M.  D.,  in  1  vol.  Svo. 

AN  ANALYTICAL  Compend  of  the  Various  Branches  of  Practical  Medicine,  Surgery  Anatomy,  Mid 
wifery,  Diseases  of  Women  and  Children,  MateriaMedica  and  Therapeutics,  Physiology,  Chemistry 
and  Pharmacy,  by  John  Neill,  M.  D.,  and  F.  Gurney  Smith,  M.  D.,  with  numerous  illustrations. 

A  CYCLOPEDIA  of  Anatomy  and  Physiology,  based  on  the  large  work  of  Todd,  in  2  vols.  large  Svo. 

THE  UNIVERSAL  DISPENSATORY,  with  many  wood-«uts,  in  1  large  Svo.  volume. 

SARGENT  on  Bandaging,  and  other  Points  of  Minor  Surgery,  in  1  vol.  12mo.,  with  wood-cuts. 

ELEMENTS  of  General  Therapeutics,  &c.,  by  Alfred  Stille,  M.D. ,  in  1  vol.  Svo. 

COATES'  Popular  Medicine,  a  new  edition,  fully  revised  and  brought  up,  in  1  vol.  large  I2mo. 

PRorEssoR  MEIGS'  New  Work  on  Females  ;  their  Diseases  and  their  Remedies,  in  a  Series  of  Let- 
ters to  his  Class,  in  1  vol.  8vo. 

Together  with  various  other  works. 
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NOW  COMPLETE. 

THE     GREAT     SURGICAL    LIBRARY. 


A  SYSTEM  OE  SURGERY, 

BY    J.    M.    CHELIUS, 

Doctor  in  Medicine  and  Surgery,  Public  Professor  of  General  and  Ophthalmic  Surgery,  etc.  etc.  in  the  Uni- 
versity of  Heidelberg'. 

TRANSLATED  FRQM  THE  GERMAN, 

AND  ACCOMPANIED   WITH  ADDITIONAL  NOTES  AND  OBSERVATIONS, 
BY    JOHN    F.    SOUTH, 

Surgeon  to  St.  Thomas'  Hospital. 
.       EDITED,  WITH  REFERENCE  TO  AMERICAN  AUTHORITIES, 

BY  GEORGE  \V.  NORRIS,  M.  D. 

Now  complete  in  three  large  8vo.  volumes  of  nearly  twenty-two  hundred  pages,  or  in  17  numbers,  at  60  cents. 
This  work  has  been  delayed  beyond  the  time  originally  promised  for  its  completion,  by  the  very  extensive 
additions  of  the  translator.  In  answer  to  numerous  inquiries,  the  publishers  now  have  the  pleasure  to  pre- 
sent it  in  a  perfect  state  to  the  profession,  forming  three  unusually  large  volumes,  bound  in  the  best  manner, 
and  sold  at  a  very  low  price. 

This  excellent  work  was  originally  published  in  Germany,  under  the  unpretending  title  of  "Handbook  to 
the  Author's  Lectures."  In  passing,  however,  through  six  successive  editions,  it  has  gradually  increased 
in  extent  and  importance,  until  it  now  presents  a  complete  view  of  European  Surgery  in  general,  but  more 
especially  of  English  practice,  and  it  is  acknowledged  to  be  well  fitted  to  supply  the  admitted  want  of  a  com- 
plete and  extended  system  of  Surgery  in  all  its  branches,  comprehending  both  the  principles  and  the  prac- 
tice of  this  important  branch  of  the  healing  art.  Since  Benjamin  Bell's  great  -work,  first  published  in  1783, 
and  now  almost  obsolete,  no  thorough  and  extended  work  has  appeared  in  the  English  language,  occupying 
the  ground  which  this  is  so  well  calculated  to  cover. 

The  fact  of  this  work  being  carried  to  six  editions  in  Germany,  and  translated  into  no  less  than  tight  lan- 
guages, is  a  sufficient  evidence  of  the  ability  with  which  the  author  has  carried  out  his  arduous  design. 

This  translation  has  been  undertaken  with  the  concurrence  arid  sanction  of  Professor  Chelius.  The  trans- 
.ator.  Mr.  John  F.  South,  appears  to  have  devoted  himself  to  it  with  singular  industry  and  ardor,  and  to  have 
brought  it  up  almost  to  the  very  hour  of  publication  His  notes  and  additions  are  very  numerous,  embodying 
;he  results  and  opinions  of  all  the  distinguished  surgeons  of  the  day,  Continental,  English  and  American. 
The  leading  opinions  of  John  Hunter,  on  which  Modern  English  Surgery  has  been  raised,  are  set  forth  ;  tha 
results  of  the  recent  microscopical  discoveries,  especially  in  reference  to  inflammation,  will  be  found  here, 
together  with  many  other  practical  observations,  placing  the  work  on  a  level  with  the  present  state  of  Sur- 
gery, and  rendering  it  peculiarly  useful,  bolh  to  the  student  and  practitioner. 

The  labors  of  the  English  translator  have  been  so  numerous  and  important,  that  there  is  but  little  which 
remains  to  be  supplied  T>y  the  American  editor.  Dr.  G.  W.  Norris  has  consented,  however,  to  superintend 
the  passage  of  the  work,  through  the  press,  and  supply  whatever  may  have  been  omitted  in  relation  to  the 
Surgical  Literature  of  this  country.  • 

The  Medical  Press  and  profession,  both  in  England  and  in  this  country,  have  joined  in 
praise  of  this  great  work.as  being  more  complete  than  any  other,  and  as  affording  a  complete 
library  of  reference,  equally  suited  to  the  practitioner  and  to  the  student. 

"  We  strongly  recommend  all  surgical  practitioners  and  students,  who  have  not  yet  looked  into  this  work, 
to  provide  themselves  with  it  without  delay,  and  study  its  pages  diligently  and  deliberately." — The  Edin- 
burgh Medical  and  Surgical  Journal. 

"Judging  from  a  single  number  only  of  this  work,  we  have  no  hesitation  in  saying  that,  if  the  remaining 
portions  correspond  at  all  with  the  first,  it  will  be  by  far  the  most  complete  and  scientific  System  of  Surgery 
in  the  English  language.  We  have,  indeed,  seen  no  work  which  so  nearly  comes  up  to  our  idea  of  what 
such  a  production  should  be,  both  as  a  practical  guide  and  as  a  work  of  reference,  as  this;  and  the  fact  that 
it  hns  passed  through  six  editions  in  Germany,  and  been  translated  into  seven  languages,  is  sufficiently.con- 
vincing  proof  of  its  value.  It  is  methodical  and  concise,  clear  and  accurate,  omitting  all  minor  details  and 
fruitless  speculations,  it  gives  us  all  the  information  we  want  in  the  shortest  and  simplest  form." — The  New 
York  Journal  of  Medicine. 

'•  Nor  do  these  parts,  in  any  degree,  fall  short  of  their  predecessors,  in  the  copiousness  and  value  of  their 
details.  The  work  certainly  forms  an  almost  unique  curiosity  in  medical  literature,  in  the  fact  that  the 
notes  occupy  a  larger  portion  of  the  volume  than  the  original  matter,  an  arrangement  which  is  constantly 
appearing  to  render  the  text  subsidiary  to  its  illustrations  Still  this  singularity  of  manner  does  not  at  all 
detract  from  the  value  of  the  matter  thus  disposed." — The  London  Medical  Gazette. 

'•This  work  has  long  been  the  chief  text-book  on  Surgery  in  the  principal  schools  of  Germany,  and  the 
publication  of  five  editions  of  it  in  the  original  and  of  translations  into  no  less  than  eight  foreign  languages, 
shows  the  high  estimation  in  whicli  it  is  held.  As  a  systematic  work  on  Surgery  it  has  merits  of  a  high  order. 
It  is  methodical  and  concise — ahd  on  the  whole  clear  and  accurate.  The  most  necessary  information  is 
conveyed  in  the  shortest  and  simplest  form.  Minor  details  and  fruitless  speculations  are  avoided.  It  is  in 
fact,  essentially  a  practical  book.  This  work  was  first  published  nearly  twenty  years  ago,  and  its  solid  and 
permanent  reputation  has  no  doubt  led  Mr.  South  to  undertake  the  present  translation  of  the  latest  edition 
of  it,  which,  we.  are  informed,  is  still  passing  through  the  press  in  Germany.  We  should  have  felt  at  a  loss 
to  select  any  one  better  qualified  for  the  task  than  the  translator  of  Otto's  Compendium  of  Human  and  Com- 
parative Pathological  Anatomy — a  surgeon  to  a  large  hospital  whose  industry  and  opportunities  have 
enabled  him  to  keep  pace  with  the  improvements  of  his  time."  —  The  Medico- Chirurgical  Review. 

'•  Although  Great  Britain  can  boast  of  some  of  the  most  skillful  surgeons,  both  among.her  past  and  her  present 
professors  of  that  branch  of  medical  science.no  work  professing  to  be  a  complete  system  of  Surgery  has  been 
published  in  the  British  dominions  since  that  of  Benjamin  Bell,  now  more  than  half  a  century  old. 

"This  omission  in  English  medical  literature  is  fully  and  satisfactorily  supplied  by  the  translation  of  Profes- 
sor Chelius's  System  of  isurgery  by  agentleman  excellently  fitted  for  the  task,  both  by  his  extensive  reading, 
and  the  opportunities  of  practical  experience  which  he  has  enjoyed  for  years  as  surgeon  to  one  of  our  largest 
metropolitan  hospitals.  The  fact  of  Professor  Chelius's  work  having  been  translated  into  seven  languages  is 
sufficient  proof  of  the  estimation  in  which  it  is  held  by  our  continental  brethren,  and  the  English  Edition, 
now  in  course  of  publication,  loses  none  of  the  value  of  the  original  from  the  treatment  received  at  the  hands 
of  its  translator.  The  notes  and  additions  of  Professor  South  are  numerous,  and  contain  the  opinions  result- 
ing from  his  vast  experience,  and  from  that  of  his  colleague."—  The  Medical  Times. 

"It  ably  maintains  the  character  formerly  given,  of  being  the 'most  learned  and  complete  systematic 
treatise  now  extant  The  descriptions  of  surgical  diseases,  and  indeed  the  whole  of  the  pathological  depart- 
meni,  are  most  valuable." — The  Edinburgh  Medical  and  Surgical  Journal. 

dj"  Persons  wishing  this  work  sent  to  them  by  mail,  in  pans,  can  remit  Ten  Dollars,  for 
which  a  set  will  be  sent  by  the  publishers,  free  of  postage,  together  with  a  copy  of  "The 
Medical  News  and  Library"  for  one  year. 
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CHELIUS'S  SUR3ERY,  CONTINUED. 

The  publishers  annex  a  very  condensed  summary  of  the  contents  of  Chelius's  Surgery,  showing 
the  complete  and  systematic  manner  in  which  the  whole  subject  is  divided  and  treated. 


I.  DIVISION. — Of  Inflammation. 

1.  Qf  inflammation  in  general, 

2.  Qf  nome  peculiar  kinds  of  inflammation. 

a.  Of  erysipelas ;  b.  Of  burns ;  c.  Of  frost- 
bite ;  d.  Of  boils  ;  e.  Of  carbuncle. 

3.  Qf  inflammation  in  some  special  organs. 

a.  Of  inflammation  of  the  tonsils  ;  b.  Of  the 
parotid  gland  ;  c.  Of  the  breasts  ;  d.  Of 
the  urethra  ;  e.  Of  the  testicle  ;  /.  Of  the 
muscles  of  the  loins;  g.  Of  the  nail 
joints  ;  h.  Of  the  joints,  viz. 

a.  Of  the  synovial  membrane  ;  b.  Of  the  car- 
tilages ;  c.  Of  the  joint-ends  of  the  bones, 
viz.,  aa.  in  the  hip-joint;  lib.  in  the 
shoulder-joint ;  cc.  in  the  knee-joint ; 
and  so  on. 

II.  DIVISION. — Diseases  which  consist  in  a  dis- 

turbance of  physical  connexion. 
I.  Fresh  solutions  of  continuity. 
A.  Wounds  ;  B.  Fractures. 
ii.  Old  solutions, 

A.  Which  do  not  suppurate,  viz. 

a.  False  joints  ;  b.  Hare-lip  ;  c.  Cleft  in 
the  soft  palate  ;  d.  Old  rupture  of 
the  female  perineum. 

B.  Which  do  suppurate,  viz. 
i.  Ulcers. 

1.  In  general. 

2.  In  particular. 

a.  Atonic ;  b.  Scorbutic ;  c.  Scrofulous ; 
d.  Gouty  ;  e.  Impetiginous  ;/.  Vene- 
real ;  g.  Bony  ulcers  or  caries. 
ii.  Fistulas. 

a.  Salivary  fistula  ;  b.  Biliary  fistula  ;  c.  Faecal 
fistula  and  artificial  anus;  d.  Anal  fistula; 
e.  Urinary  fistula. 
ni.  Solutions  of  continuity  by  changed  position  of 

parts. 
1.  Dislocations ;  2.  Ruptures  ;  3.  Prolapses  ; 

4.  Distortions. 

iv.  Solutions  of  continuity  by  unnatural  distention. 
1.  In  the  arteries,  aneurisms  ;  2.  In  the  veins, 
varices ;  3.  In  the  capillary-vascular  sys- 
tem, teleangiectasis. 

III.  DIVISION. — Diseases  dependent  on  the  unna- 

tural adhesion  of  parts. 

1.  Anchylosis  ofthe  joint-ends  of  bones;  2.  Grow- 
ing together  and  narrowing  of  the  aperture 
ofthe  nostrils;  3.  Unnatural  adhesion  ofthe 
tongue;  4.  Adhesion  of  the  gums  to  the 
cheeks;  5.  Narrowing  ofthe  oesophagus  ;  6. 
Closing  and  narrowing  of  the  rectum ;  7. 
Growing  together  and  narrowing  ofthe  pre- 
puce ;  8.  Narrowing  and  closing  of  the  ure- 
thra; 9.  Closing  and  narrowing  of  the  vagina 
and  ofthe  mouth  ofthe  womb. 


IV.  DIVISION. — Foreign  bodies. 

1.  Foreign  bodies  introduced  externally  into  our 

organism. 

a.  Into  the  nose  ;  6.  Into  the  mouth  ;  c.  Into 
the  gullet  and  intestinal  canal ;  d.  Into 
the  wind-pipe. 

2.  Foreign  bodies  formed  in  our  organism  by  the 

retention  of  natural  products. 

A.  Retentions  in  their  proper  cavities  and 

receptacles. 

a.  Ranula ;  b.  Retention  of  urine ;  c. 
Retention  ofthe  foetus  in  the  womb 
or  in  the  cavity  ofthe  belly,  (Caesa- 
rean  operation,  section  ofthe  pubic 
symphysis,  section  ofthe  belly.) 

B.  Extravasation  external  to  the  proper  cavi- 

ties or  receptacles. 

a.  Blood  swellings  on  the  heads  of  new- 
born children  ;  6.  Hsmatocele  ;  c. 
Collections  of  blood  in  joints. 

3.  Foreign  bodies  resulting  from  the  accumulation 

of  unnatural  secreted  fluids. 
a.  Lymphatic  swellings  ;  b.  Dropsy  of  joints; 
c.  Dropsy  ofthe  bursar  mucosae ;  d.  Wa- 
ter in  the  head,  spina  bifida  ;  e.  Water 
in  the  chest  and  empyema;  /.  Dropsy 
of  the  pericardium  ;  g.  Dropsy  of  the 
belly;  h.  Dropsy  of  the  ovary  j  i.  Hy- 
drocele. 

4.  Foreign  bodies  produced  from  the  concretion  </ 

secreted  fluids. 

V.  DIVISION. — Diseases  which  consist  in  the  de- 
generation of  organic  parts,  or  in  the  produc- 
tion of  new  structures. 

1.  Enlargement  of  the  tongue  ;  2.  Bronchocele  ; 
3.  Enlarged  clitoris;  4.  Warts;  5.  Bunions; 
6.  Horny  growths;  7.  Bony  growths  ;  8.  Fun- 
gus of  the  dura  mater;  9.  Fatty  swellings; 
10.  Encysted  swellings;  11. 'Cartilaginous 
bodies  in  joints  ;  12.  Sarcoma;  13.  Medul- 
lary fungus  ;  14.  Polypus  ;  15.  Cancer. 

VI.  DIVISION. — Loss  of  organic  parts. 

1 .  Organic  replacement  of  already  lost  parts,  es- 

pecially ofthe  face,  according  to  the  Taglia- 
cotian  and  Indian  methods. 

2.  Mechanical  replacement :  Application   of  arti- 

ficial limbs,  and  so  on. 

VII.  DIVISION. — Superfluity  of  organic  parts. 
VIII.  DIVISION. — Display  of  the  elementary  ma- 
nagement of  surgical  operations. 
General  surgical  operations  :  Bleeding,  cupping, 
application  of  issues,  introduction  ofsetons, 
amputations,  resections,  and  so  on. 
.'ind  €>ne  Uundrtd  and  Seventy-five  Pages 
of  Index. 


DRUTTT'S  SURGERY,    New  Edition— Wow  Ready,  1847, 

THE  PRINCIPLES  AMD  PRACTICE  OF  MODERN  SURGERY. 

BY    ROBERT    DRUITT,    SURGEON. 

THIRD  AMERICAN  FROM  THE  THIRD  LONDON  EDITION 
Illustrated  with  one  hundred  and  fifty-  three  wood  engravings. 

WITH  NOTES  AND  COMMKNTS, 

BY  JOSHUA.  B.  FLINT.  M  D.  M.  M  .  8.  S .  &c.  &c. 

In  One  very  neat  Octavo  Volume  of  about  Five  Hundred  and  Fifty  Pages. 

In  presenting  this  work  to  the  American  profession  for  the  third  time,  but  little  need  be  said  to  solicit  for 
it  a  continuation  of  the  favor  with  which  it  has  been  received.  The  merits  which  have  procured  it  this 
favor,  its  clearni-ss,  conciseness,  and  its  excellent  arrangement,  will  continue  to  render  it  the  favorite  text- 
book ofthe  student  who  wishes  in  a  moderate  space  a  compi-nd  of  the  principles  and  practice  of  i*urpery. 

"This  work  merits  our  warmest  commendations,  and  we  strongly  recommend  it  to  young  surgeons  as  aa 
admirable  digest  of  the  principles  and  practice  of  modern  Surgery."— JUuiicai  Gazette, 
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NOW  READY. 

KOYLE'S  MATERIA  MEDICA, 



MATERIA  MEDICA  AND  THERAPEUTICS? 

INCLUDING  THE  PREPARATIONS  OF  THE  PHARMACOPEIAS  OF  LONDON, 
EDINBURGH,  DUBLIN,  AND  OF  THE  UNITED  STATES. 

WITH    MANY    NEW    MEDICINES. 

BY  J.  FORBES  ROYLE,  M.D.,  F.  R.  S., 

Late  of  the  Medical  Siaff  in  the  Bengal  Army,  Professor  of  Materia  Medica  and  Therapeutics,  King's  Col- 
lege London,  &c.  &c. 

EDITED  BY  JOSEPH  CARSON,  M.D., 

Professor  of  Materia  Medica  in  the  Philadelphia  College  of  Pharmacy,  &c.  &c. 
WITH  NINETY-EIGHT  ILLUSTRATIONS. 

f£7*  S«»  Specimen  of  the  Cuts,  but  not  of  tht  1'aptr  or  Working;  on  next  fa  ft, 

In  one  large  octavo  volume  of  about  700  pages. 
Being  one  of  the  most  beautiful  Medical  works  published  in  this  Country. 

The  want  has  been  felt  and  expressed  for  some  time,  of  a  text-book  on  Materia  Medica,  which 
should  occupy  a  place  between  the  encyclopaedic  works,  such  as  Pereira,  and  the  smaller  treatises 
which  present  but  a  meagre  outline  of  the  science.  It  has  been  the  aim  of  the  author  of  the 
present  work  to  fill  this  vacancy,  and  by  the  use  of  method  and  condensation,  he  has  been  enabled 
to  present  a  volume  to  the  student,  which  will  be  found  to  contain  what  is  necessary  in  a  complete 
and  thorough  text-book  of  the  science,  encumbered  with  few  unnecessary  details.  The  editor, 
Dr.  Carson,  has  added  whatever  was  wanted  to  adapt  it  to  the  Pharmacopoeia  of  the  United  States, 
and  it  is  confidently  recommended  to  the  student  and  practitioner  of  medicine,  as  one  of  the  best 
toxt-books  on  the  subject,  now  before  the  profession. — Great  care  has  been  taken  in  its  mechanical 
execution. 

In  regard  to  the  yet  more  essential  constituent,  the  literary  portion  of  the  work,  no  one  who  is 
acquainted  with  the  former  productions  of  Dr.  Royle,  will  doubt  that  the  author  has  discharged  bia 
duties  with  the  same  skill  as  the  artist.  The  work  is,  indeed,  a  most  valuable  one,  and  will  fill  up 
an  important  gap  that  existed  between  Dr.  Pereira's  most  learned  and  complete  system  of  materia 
medica,  and  the  class  of  productions  at  the  other  extreme,  which  are  necessarily  imperfect  from 
their  small  extent. — British  and  Foreign  Medical  Review. 

Of  the  various  works  that  have  from  time  to  time  appeared  on  materia  medica  on  the  plan  of  the 
one  before  us,  there  is  none  more  deserving  of  commendation.  From  the  examination  which  we 
have  given,  accuracy  and  perspicuity  seem  to  characterize  it  throughout,  as  a  text  book  of  refer- 
ence to  the  student  of  medicine,  and  especially  of  pharmacy  in  its  application  to  medicine,  none 
could  be  better. 

We  think  that  every  one  who  can  afford  it  should  possess  this  excellent  work,  the  value  of  which 
h:is  been  greatly  enhanced  by  the  additions  of  Dr.  Carson,  than  whom  no  one  is  more  competent 
to  estimate  it  correctly,  and  to  make  such  additions  as  may  adapt  it  for  American  service. — The 
Medical  Examiner. 


BARTLETT  ON  FEVER— New  and  much  improved  edition,  now  ready, 
THE  HISTORY,  DIAGNOSIS  AND  TREATMENT 

OF  THE 

FEVEKS  OP  THE   UNITED   STATES. 

BY  ELISHA  BARTLETT,  M.D., 

Professor  of  the  Theory  and  Practiceof  Medicine  in  the  Medical  Department  of  Transylvania  University.  &c. 
In  One  Octavo  Volume  of  Five  Hundred  and  Fifty  Pages,  beautifully  printed  and  strongly  bound. 
This  is  rather  a  new  work,  than  a  second  edition  of  Dr.  Bartlett's  well  known  treatise  on  Fevers. 
Besides  numerous  improvements  in  the  portion  devoted  to  Typhoid  and  Typhus  Fevers,  the  whole 
of  that  descriptive  of  Periodical  and  Yellow  Fevers,  amounting  to  about  half  the  volume,  is  addi- 
tional.   The  work  is  now  what  it  purports  to  be,  a  systematic,  complete  and  methodical  treatise  on 
the  Fevers  of  the  United  States. 


NOW     READY. 

A    MANUAL    OF    TOXICOLOGY. 

BY  ALFRED   S.   TAYLOR. 
EDITED  BY  R.  E.  GRIFFITH,  M.  D.,  &c 

In  one  octavo  volume,  to  match  the  "Medical  Jurisprudence''  of  the  same  author. 
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CHURCHILL^  MIDWIFERY. 

ON  THE  THEORY  AND  PRACTICE  OF  MIDWIFERY, 

BY  FLEETWOOD  CHURCHILL,  M.  D.,  M.R.I.  A., 

Licentiate  of  the  College  of  Physicians  in  Ireland  :  Physician  to  the  Western  Lying-in-Hospital;  Lecturer  o* 
Midwifery,  &c.,  in  the  Richmond  Hospital  Medical  School,  &c.  &c. 

WITH  NOTES  AND  ADDITIONS, 

BY  ROBERT  HUSTON,  M.D., 

Professor  of  Materia  Medica  and  General  Therapeutics,  and  formerly  of  Obstetrics  and  the  Disease  of  Wo- 
men and  Children  in  the  Jefferson  Medical  College  of  Philadelphia;  President  of  the  Philadelphia 

Medical  Society,  &c.  &c. 

'SECOND  AMERICAN  EDITION. 

WITH  ONE  HUNDRED  AND  TWENTY-EIGHT  ILLUSTRATIONS, 

Engraved  by   Gilbert  from  Itrawings  by  Bags  and  others. 

In  one  beautiful  octavo  volume. 

In  this  age  of  books,  when  much  is  written  in  every  department  of  the  science  of  medicine,  it  is  a  matter  of 
BO  small  moment  lo  the  student,  which  of  the  many  he  shall  choose  for  his  study  in  pupilage,  and  guide  in 
practice.  In  no  department  is  the  choice  more  difficult  than  in  that  of  midwifery  ;  many  excellent  and  truly 
valuable  treatises  in  this  department  of  medicine  have  within  a  few  years  past,  been  •written;  of  this  character 
are  those  of  Dewees.  Velpeau.  Meigs  and  R'gby,  with  due  refpect  to  the  authors  of  the  work?  just  cited,  we  are 
compelled  to  admit,  that  to  Mr.  Churchill  has  been  reserved  the  honorof  presenting  to  the  profession  one  more 
particularly  adapted  -to  the  want  and  use  of  students,  a  work  rich  in  statistics  —  clear  in  practice  —  and  free  in 
style  —  possessing  no  small  claims  to  our  confidence.  —  The  New  York  Journal  of  Medicine. 

WILLIAMS'  PATHOLOGY. 

NEW  AND  IMPROVED  EDITION,  BROUGHT  UP  TO  1848,  NEARLY  READY. 

PRINCIPLES~OF   MEDICINE, 


COMPRISING 


GENERAL  PATHOLOGY  AND  THERAPEUTICS, 

ASD  A  rjKNKIl  AI,  VIEW  OF 

ETIOLOGY.  NOSOLOGY,  SEMEIOLOGY,  DIAGNOSIS  AN0  PROGNOSIS. 
BY  CHARLES  J.  B.  WILLIAMS,  M.D.,  F.R.S., 

Pel  ow  of  the  Roval  College  of  Physicians  Ac   . 
Second  American,  from  the  Second  London  Edition. 

WITH  NOTJiS  AND  ADDITIONS,  BY  MEREDITH  OLYMER,  M.D..&C. 

In  one  volume,  octavo. 

P  E  R  E  I  R  A'S   MATERIA   M  E  D  I  C  A  . 

With  nearly  Three  Hundred  Engravings  on  Wood. 

A  NEW   EDITION,  LATELY  PUBLISHED. 


'_  ____  _  '  -  '  COMPR15HENDIITB 

THE  NATURAL  HISTORY,  PREPARATION,  PROPERTIES,  COMPO- 

SITION, EFFECTS  AND  USES  OF  MEDICINES. 
BY  JONATHAN  PEREIRA,  M.D.,  F.R.S.  AND  L.S. 

Member  of  the  Society  of  Pharmacy  of  Paris;  Examiner  in  Materia  Medica  and  Pharmacy  of  the  University 
of  London;  Lecturer  on  Materia  Medica  at  the  London  Hospital.  &c  Ac. 
Second  American,  from  the  last  London  Edition,  enlarged  and  improved. 
WITH  NOTES  AND  ADDITIONS  BY  JOSEPH  CARSON,  M.D. 

In  two  volumes,  octavo,  containing  Fifteen  Hundred  very  large  pages,  illustrated  by  Two  Hundred  and 

Seventy-five  Wood-cuts 

This  encyclopaedia  of  materia  medica.  for  such  it  may  justly  he  entitled,  gives  the  fullest  and  most  ample  ex- 
position of  materia  medica  and  its  associate  branches  of  any  work  hitherto  published  in  the  English  language. 
It  abounds  in  research  and  erudition  :  its  statements  of  facts  are  clear  and  methodically  arranged,  while  its 
therapeutical  explanations  are  philosophical,  and  in  accordance  with  sound  clinical  experience.  It  is  equally 
adapted  as  a  text-book  for  students,  or  a  work  of  reference  for  the  advanced  practitioner,  and  no  one  can 
consult  its  pages  without  profit.  The  editor  has  performed  his  task  with  much  ability  and  judgment.  In  the 
first  American  edition,  he  adopted  the  Pharmacopoeia  of  the  United  States,  and  the  formula;  set  forth  in  that 
standard  authority;  in  the  present  he  has  introduced  an  account  of  substances  that  have  recently  attracted  at- 
tention by  their  therapeutic  employment,  together  with  the  mode  of  forming  the  characters  and  uses  of  new 
pharmaceutic  preparations,  and  the  details  of  more  elaborate  and  particular  chemical  investigations,  witk 
respect  to  the  nature  of  previously  known  and  already  described  elementary  principles  —  all  the  important 
indigenous  medicines  of  the  Umt«-d  States  heretofore  known,  are  also  described.  The  work,  however,  is  t«o 
well  known  to  need  any  further  remark.  We  have  no  doubt  it  will  have  a  circulation  commensurate  wiih  it» 
extraordinary  merits.—  The  New  York  Journal  of  Medicine. 

"  An  Encyclopaedia  of  knowledge  in  that  department  of  medical  science  —  by  the  common  consent  of  the  pro- 
fession the  most  elaborate  and  scientific  Treatise  on  Materia  Medica  in  our  language."  —  Western  Journal  of 
Medicine  and  Surgery  , 
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WILSON'S  ANATOMY,    New  Edition— Now  Ready,  1847, 

A  SYSTEM    OF    HUMAN  ANATOMY, 
GENERAL  AND  SPECIAL, 

BY  ERASMUS  WILSON,  M.D., 

T  A  T  J 

Lecturer  on  Anatomy,  London. 
THIRD  AMERICAN  FROM  THE  LAST  LONDON  EDITION. 

EDITED  BY  P.  B.  GODDARD,  A.M.,  M.D., 

Professor  of  Anatomy  in  the  Franklin  Medical  College  of  Philadelphia. 

WITH  TWO  HUNDRED  AND  THIRTY-FIVE  ILLUSTRATIONS  BY  GILBERT. 
In  on*  beautiful  octavo  volume  of  over  SIX  HUJVItKEJO  Large  J'ag-eg, 

Strongly  Bound  and  sold  at  a  low  price. 

Since  the  publication  of  the  second  American  edition  of  this  work,  the  author  has  issued  a  new 
edition  in  London,  in  which  he  has  carefully  brought  up  his  work  to  a  level  with  the  most  advanced 
science  of  the  day.  All  the  elementary  chapters  have  been  re-written,  and  such  alterations  made 
through  the  body  of  the  work,  by  the  introduction  of  all  new  facts  of  interest,  illustrated  by  appro- 
priate engravings,  as  much  increase  its  value.  The  present  edition  is  a  careful  and  exact  reprint 
of  the  English  volume,  with  the  addition  of  such  other  illustrations  as  were  deemed  necessary  to  a 
more  complete  elucidation  of  the  test ;  and  the  insertion  of  such  of  the  notes  appended  to  the  last 
American  edition  as  had  not  been  adopted  by  the  author  and  embodied  in  his  teit ;  together  with 
•uch  additional  information  as  appeared  calculated  to  enhance  the  value  of  the  work.  It  may  also 
be  stated  that  the  utmost  care  has  been  taken  in  the  revision  of  the  letter-press,  and  in  obtaining 
clear  and  distinct  impressions  of  the  accompanying  cuts. 

It  will  thus  be  seen,  that  every  effort  has  been  used  to  render  this  text-book  worthy  of  a  con- 
tinuance of  the  great  favor  with  which  it  has  been  everywhere  received.  Professors  desirous  of 
adopting  it  for  their  classes  may  rely  on  being  always  able  to  procure  editions  brought  up  to  the 
day. 

This  book  is  well  known  for  the  beauty  and  accuracy  of  its  mechanical  execution.  The  present 
edition  is  an  improvement  over  the  last,  both  in  the  number  and  clearness  of  its  embellishments ; 
it  is  bound  in  the  best  manner  in  strong  sheep,  and  is  sold  at  a  price  which  renders  it  accessible 
to  all. 


CONDIE  ON  CHILDREN.— New  Edition,  1847. 

A  PRACTICAL~TREATISE  ON 

THE     DISEASES     OF     CHILDREN. 

BY  D.  FRANCIS  CONDIE,  M.  D, 

Fellow  of  the  College  of  Physicians,  Member  of  the  American  Philosophical  Society,  &c. 
In  one  large  octavo  volume. 

U3*  The  publishers  would  particularly  call  the  attention  of  the  profession  to  an  examination  of  this  book. 

In  the  preparation  of  a  new  edition  of  the  present  treatise,  every  pan  of  the  work  has  been  subjected  to  a 
careful  revision;  several  portions  have  been  entirely  rewritten;  while,  throughout,  numerous  additions 
have  been  made,  comprising  all  the  more  important  facts,  in  reference  to  the  nature,  diagnosis,  and  treat- 
ment of  the  diseases  of  infancy  and  childhood,  that  have  been  developed  since  the  appearance  of  the  first 
edition.  It  is  with  some  confidence  that  the  author  presents  this  edition  as  embracing  a  full  and  connected 
view  of  the  actual  state  of  the  pathology  and  therapeutics  of  those  affections  which  most  usually  occur  be- 
tween birth  and  puberty. 

This  work  is  being  introduced,  as  a  text-book,  very  extensively  throughout  the  Union. 


CHURCHILL  ON  FEMALES.    New  Edition,  1847.— Now  Ready. 

THE  DISEASES~OF  FEMALES. 

INCLUDING  THOSE  OF 

PREGNANCY  AND  CHILDBED. 

BY  FLEETWOOD   CHURCHILL,  M  D., 

Author  of  "Theory  and  Practice  of  Midwifery,"  &c.  &c. 
FOURTH  AMERICAN,  FROM  THE  SECOND  LONDON  EDITION,  WITH  ILLUSTRATIONS 

EDITED,    WITH    NOTES, 
BY    ROBERT     M.      HUSTON,    M.D.,   fcc.&c. 

In  one  volume,  8vo. 

The  rapid  sale  of  three  editions  of  this  valuable  work,  stamp  it  so  emphatically  with  the  approbation  of  the 
profession  of  this  country,  that  the  publishers  in  presenting  a  fourth  deem  it  merely  necessary  to  observe, 
that  every  care  has  been  taken,  by  the  editor,  to  supply  any  deficiencies  which  may  have  existed  in  former 
impressions,  and  to  bring  the  work  fully  up  to  the  date  of  publication. 


LEA   &  BLANCHARD'S  PUBLICATIONS. 


LIBRARY  OF  OPHTHALMIC  MEDICINE  AND  SURGERY. 
Brought  up  to  1847. 

A  TREATISE  ON  THEllSEASES  OF  THE  EYE, 

BY    W.    LAWRENCE,    F.R.S., 

Surgeon  Extraordinary  to  the  Queen,  Surgeon  to  St.  Bartholomew's  Hospital,  &c.  &c. 

A    NEW    EDITION, 
With  many  Modifications  and  Additions,  and  the  Introduction  of  nearly  two  hundred  Illustrations. 

BY     ISAAC     HAYS,    M.D., 
Surgeon  to  Wills'  Hospital,  Physician  to  the  Philadelphia  Orphan  Asylum,  &c.  &c. 

In  one  very  large  octavo  volume  of  near  900  pages,  with  twelve  plates  and  nnmerous  wood-cuts  through 

the  text. 

This  is  among  the  largest  and  most  complete  works  on  this  interesting  and  difficult  branch  of  Medica 
Science. 

The  early  call  for  a  new  edition  of  this  work,  confirms  the  opinion  expressed  by  the  editor  of  its  great 
value,  and  has  stimulated  him  to  renewed  exertions  to  increase  its  usefulness  to  practitioners,  by  incorporat-1 
ing  in  it  the  recent  improvements  in  Ophthalmic  Practice.  In  availing  himself,  as  he  has  freely  done,  of 
the  observations  and  discoveries  of  his  fellow-laborers  in  the  same  field,  the  editor  has  endeavored  to  do  so 
with  entire  fairness,  always  awarding  to  others  what  justly  belongs  to  them.  Among  the  additions  which 
have  been  made,  may  be  noticed,— the  descriptions  of  several  affections  not  treated  of  in  the  original. — an 
account  of  the  catoptric  examination  of  the  eye,  and  of  its  employment  as  a  means  of  diagnosis.— one  hun- 
dred and  seventy-six  illustrations,  some  of  them  from  original  drawings,— and  a  very  full  index.  There  have 
also  been  introduced  in  the  several  chapters  on  the  more  important  diseases,  the  results  of  the  editor's  ex- 

§ejience  in  regard  to  their  treatment,  derived  from  more  than  a  quarter  of  a  century's  devotion  to  the  subject, 
urfng  all  of  which  period  he  has  been  attached  to  some  public  institution  for  the  treatmentof  diseases  of  the 
eye. 

"  We  think  there  are  few  medical  -works  which  could  be  so  generally  acceptable  as  this  one  will  be  to  the 
pro/ession  on  this  side  of  the  Atlantic.  The  want  of  a  scientific  and  comprehensive  treatise  on  Disease* 
of  the  Hye.  has  been  much  deplored.  That  wain  is  now  well  supplied.  The  reputation  of  Mr.  Lawrence 
as  an  Oculist  has  been  long  since  fully  established;  his  great  merit  consists  in  the  clearness  of  his  style 
ami  the  very  practical  tenor  of  his  work  The  value  of  the  present  beautiful  edition  is  greatly  enhanced, 
by  the  important  additions  made  by  the  editor.  Dr  Hays  has,  for  nearly  a  quarter  of  a  century,  been  con- 
nected with  public  institutions  for  the  treatment  of  Diseases  of  the  Eye.  and  few  men  have  made  better  im- 
provement than  he  has.  of  such  extensive  opportunities  of  acquiring  a  thorough  knowledge  of  the  subject. 
Tiiie  wood-cuts  are  executed  with  great  accuracy  and  beauty,  and  no  man,  who  pretends  to  treat  diseases 
of  the  eye,  should  be  without  this  work."— Lancet. 


JONES  ON  THEJSYE,    Now  Ready, 

THE  PRINCIPLES  AND  PRACTICE 
OF  OPHTHALMIC  MEDICINE  AND  SURGERY. 

JBT  T.  WHARTON  JONES,  F.R.S.,  &c.  &c.  owoJ 

WITH    ONE    HUNDRED    AND    TEN    ILLUSTRATIONS. 

EDITED  BY  ISAAC  HAYS,  M.D.,  &c. 

In  One  very  neat  Volume,  large  royal  12mo.,  with  Four  Plates,  plain  or  colored,  and  Ninety- 
eight  well  executed  Wood-cuts. 

This  volume  will  be  found  to  occupy  a  place  hitherto  unfilled  in  this  department  of  medical  science. 
The  aim  of  the  author  has  been  to  produce  a  work  which  should,  in  a  moderate  compass,  be  suffi- 
cient to  serve  both  as  a  convenient  text-book  for  students  and  as  a  book  of  reference  for  practitioners, 
suitable  for  those  who  do  not  desire  to  possess  the  larger  and  encyclopaedic  treatises,  such  as 
Lawrence's.  Thus,  by  great  attention  to  conciseness  of  expression,  a  strict  adherence  to  arrange- 
ment, and  the  aid  of  numerous  pictorial  illustrations,  he  has  been  enabled  to  embody  in  it  the  prin- 
ciples of  ophthalmic  medicine,  and  to  point  out  their  practical  application  more  fully  than  has 
been  done  in  any  other  publication  of  the  same  size.  The  execution  of  the  work  will  be  found 
to  correspond  with  its  merit.  The  illustrations  have  been  engraved  and  printed  with  care,  and  the 
whole  is  confidently  presented  as  in  every  way  worthy  the  attention  of  the  profession. 

"  We  are  confident  that  the  reader  will  find,  on  perusal,  that  the  execution  of  the  work  amply  fulfils  the 
promise  of  the  preface,  and  sustains,  in  every  point,  the  already  high  reputation  of  the  author  as  an  ophthal- 
mic surgeon,  as  well  as  a  physiologist  and  pathologist.  The  book  i*  evidently  the  result  of  much  labor  and 
research,  and  has  been  written  with  the  greatest  care  and  attention;  it  possesses  that  best  quality  which  a 
general  work,  like  a  system,  or  manual,  can  sliow,  viz  :•— the  quality  of  having  all  the  materials  whenceso- 
ever  derived,  so  thoroughly  wrought  up.  and  digested  in  the  author's  mind,  as  to  como  forth  with  the  freshness 
and  impressiveness  of  an  original  production.  We  regret  that  we  have  received  the  book  at  so  late  a  period 
as  precludes  our  giving  more  than  a  mere  notice  of  it.  as  although  essentially  and  necessarily  a  compilation, 
it  contains  many  things  which  we  should  be  glad  to  reproduce  in  our  pages,  whether  in  the  shape  of  new 
paihological  views,  of  old  errors  corrected,  or  of  sound  principles  of  practice  in  doubtful  cases  clearly  laid 
down.  .But  we  dare  say  most  of  our  readers  will  shortly  have  an  opportunity  of  seeing  these  in  their  original 
locality,  as  we  entertain  little  doubt  that  this  book  will  become  what  its  author  hoped  it  might  become,  a 
manual  for  daily  reference  and  consultation  by  the  student  and  the  general  practitioner.  The  work  is 
marked  by  that  correctness,  clearness  and  precision  of  style  which  distinguish  all  the  productions  of  the 
learned  author."—  The  British  and  Foreign  Medical  Review. 
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NEW  AND  COMPLETE  MEDICAL  BOTANY. 

NOW    READY. 

MEDICAL~BOTANY, 

OR,  A  DESCRIPTION  OF  ALL  THE  MORE  IMPORTANT  PLANTS  USED  IN 

MEDICINE,    AND    OF    THEIR    PROPERTIES,    UftES    AND 

MODES  OF  ADMINISTRATION. 

BY  R.  EGLESFELD  GRIFFITH,  M.D.    &c.  &c. 
In  one  large  octavo  volume. 

With  about  three  hundred  and  fifty  Illustrations  on  Wood. 
Specimens  of  the  Cuts  are  annexed,  but  not  so  well  printed  as  in  the  work,  nor  on  as  good  paper. 

This  work  is  intended  to  supply  a  want  long  felt  in  this  country,  of  some  treatise  present- 
ing correct  systematic  descriptions  of  medicinal  plants,  accompanied  by  representations  of 
the  most  important  of  them,  and  furnished  at  a  price  so  moderate  as  to  render  it  generally 
accessible  and  useful.  In  the  arrangement,  the  author  has  treated  more  fully  of  those 
plants  which  are  known  to  be  of  the  greatest  importance;  and  more  especially  of  such  as 
are  of  native  origin;  while  others,  rarely  used,  are  briefly  noticed,  or  mentioned  only  by 
name.  In  all  cases,  the  technical  descriptions  are  drawn  up  in  accordance  with  the  existing 
state  of  botanical  knowledge,  and  in  order  that  these  may  be  fully  appreciated,  even  by  those 
not  proficients  in  the  science,  an  Introduction  has  been  prepared,  containing  a  concise  view 
of  Vegetable  Physiology,  and  the  Anatomy  and  Chemistry  of  Plants.  Besides  this,  a  very 
copious  GLOSSARY  of  botanical  terms  has  been  appended,  together  with  a  most  complete 
INDEX,  giving  not  only  the  scientific  but  also  the  common  names  of  the  species  noticed  in 
it.  It  will  thus  be  seen  that  the  work  presents  a  view  not  only  of  the  properties  and  medical 
virtues  of  the  various  species  of  the  vegetable  world,  but  also  of  their  organization,  compo- 
sition and  classification. 

To  the  student,  who  is  really  anxious  to  study  Botany  for  those  great  purposes  which  ren- 
der it  so  necessary  for  the  advancement  of  Medical  Science,  and  who  has  been  obliged  to 
rest  satisfied  with  such  imperfect  knowledge  as  can  be  obtained  from  the  different  treatises 
on  the  Materia  Medica,  the  present  wbrk  will  be  of  great  utility  as  a  text-book  and  guide  in 
his  researches,  as  it  presents  in  a  condensed  form,  all  that  is  at  present  known  respecting 
those  vegetable  substances  which  are  employed  to  alleviate  suffering  and  to  minister  to  the 
wants  of  man.  It  will  also  be  found  extremely  convenient  to  practitioners  through  the 
country,  who  are  anxious  to  obtain  a  knowledge  of  the  medicinal  plants  occurring  in  their 
vicinity,  and  who  are  unwilling  to  procure  the  scarce  and  high-priced  works  which  are  at 
present  the  only  ones  accessible  on  this  important  branch  of  medical  knowledge. 

Great  care  has  been  taken  to  render  the  mechanical  execution  satisfactory. 


NOW    PREPARING, 
AND    TO    BE    READY    AT    AN    EARLY    "DAY, 

AN  ANALYTICAL  COMPBSD  OP  THE  VARIOUS  BRANCHES  OF 

PRACTICAL  MEDICINE,  SURQEKY,  ANATOMY, 

MIDWIFERY,  DISEASES  OF  WOMEN  AND  CHILDREN, 
•Iflatiria  *!fledira  and  Therapeutic*,  Phytiology, 

(3  US  Elfins'!?  EL  "2"   AUE3)    IP  HI  .&  ISM  A©  "2"  o 

BY  JOHN  NEILL,  M  D, 

Demonstrator  of  Anatomy  in  the  University  of  Pennsylvania,  and 
F.    GURNEY    SMITH,    M.U., 

Lecturer  on  Physiology  in  the  Philadelphia  Association  for  Medical  Instruction, 

To  make  one  large  royal  Duodecimo  volume,  with  numerous  Illustrations  on  Wood. 
It  is  the  intention  of  the  publishers  to  page  this  work  in  such  a  way,  that  it  can  be  done  up  ia 
separate  divisions,  and  in  paper  to  go  by  mail;  no  one  division  will  cost  over  50  cents,  thus  pre- 
senting separate  MANUALS  on  the  various  branches  of  medicine,  and  at  a  very  low  price. 


NEARLY    READY. 

BURROWS  ON  DISORDERS  OF  CEREBRAL  CIRCULATION, 

AND  ON  THE  CONNECTION   BETWEEN  AFFECTIONS  OF  THE  BRAIN  AND 

DISEASES  OF  THE  HEART. 
In  one  neat  octavo  volume,  with  six  colored  plates. 


SPECIMEN  OF  THE  ILLUSTRATIONS  fll 
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THE  GREAT  MEDICAL  LIBRARY. 
THE  CYCLOP/EDIA  OF  PRACTICAL  MEDICINE ; 

COMPRISING  TREATISES  ON  THE 

NATURE  AND  TREATMENT  OF  DISEASES, 

MATERIA  MEDICA  AND  THERAPEUTICS, 

DISEASES  OF  WOMEN  AND  CHILDREN, 
MEDICAL  JURISPRUDENCE,  &c.  &c. 

EDITED  BT 

JOHN  FORBES,  M.  D.,  F.  R.  S., 
ALEXANDER   TWEEDIE,   M.D.,  F.R.S., 

AKD 

JOHN   CONOLLY,   M.D. 

REVISED,  WITH  ADDITIONS, 

BY  ROBLEY  DUNGLISON,  M.  D. 

THIS  WORK  IS  WOW  COMPLETE,  AND  FORMS 

FOUR  LARGE  SUPER-ROYAL,  OCTAVO  VOLUMES. 

CONTAINING  THIRTY-TWO  HUNDRED  AND  FIFTY-FOUR 

UNUSUALLY  LARGE  PAGES  IN  DOUBLE  COLUMNS, 

PRINTED  ON  GOOD  PAPER,  WITH  A  NEW  AND  CLEAR  TYPE. 
THE  WHOLE  WELL  AND  STRONGLY  BOUND, 


WITH  RAISED  BANDS  AND  DOUBLE  TITLES. 
Or,  to  he  had  in  twenty-four  parts,  at  Fifty  Cents  each. 


For  a  list  of  Articles  and  Authors,  together  with  opinions  of  the  press,  see  Supplement  to  the  No- 
vember number  of  the  Medical  News  and  Library  for  1846. 

This  work  having  been  completed  and  placed  before  the  profession,  has 
been  steadily  advancing  in  favor  with  all  classes  of  physicians.  The  nu- 
merous advantages  which  it  combines,  beyond  those  of  any  other  work ;  the 
weight  which  each  article  carries  with  it,  as  being  the  production  of  some 
physician  of  acknowledged  reputation  who  has  devoted  himself  especially 
to  the  subject  confided  to  him;  the  great  diversity  of  topics  treated  of;  the 
compendiousness  with  which  everything  of  importance  is  digested  into  a 
comparatively  small  space  ;  the  manner  in  which  it  has  been  brought  up 
to  the  day,  everything  necessary  to  the  American  practitioner  having  been 
added  by  Dr.  Dunglison ;  the  neatness  of  its  mechanical  execution ;  and 
the  extremely  low  price  at  which  it  is  afforded,  combine  to  render  it  one  of 
the  most  attractive  works  now  before  the  profession.  As  a  book  for  con- 
stant and  reliable  reference,  it  presents  advantages  which  are  shared  by  no 
other  work  of  the  kind.  To  country  practitioners,  especially,  it  is  abso- 
lutely invaluable,  comprising  in  a  moderate  space,  and  trifling  cost,  the 
matter  for  which  they  would  have  to  accumulate  libraries,  when  removed 
from  public  collections.  The  steady  and  increasing  demand  with  which 
it  has  been  favored  since  its  completion,  shows  that  its  merits  have  been 
appreciated,  and  that  it  is  now  universally  considered  as  the 

LIBRARY  FOR  CONSULTATION  AND  REFERENCE. 


A  EflACrlM  irJLCZjTJT   A3TD  CITHAP   WORK. 

SMITH  &  HORNER'S  ANATOMICAL  ATLAS, 

Just  Published,  Price  Five  Dollars  in  Parts. 

AN 

&     ANATOMICAL    ATLAS 
ILLUSTRATIVE  OF  THE  STRUCTURE  OF  THE  HUMAN  BODY. 

BY  HENRY  H.  SMITH,  M.D., 

Fellow  of  the  College  of  Physicians,  Sfc. 
tJNBEK  THE  SUPERVISION  OF 

WILLIAM  E.  HORNER,  M.  D., 

Professor  of  Anatomy  in  the  University  of  Pennsylvania. 

In  One  lalrge  Volume,  Imperial  Octavo. 

This  work  is  but  just  completed,  having  been  delayed  over  the  time  intended  by  the  great  difficulty  in  giving 
to  the  illustrations  the  desired  finish  and  perfection.  It  consists  of  five  parts,  whose  contents  are  as  follow*: 

PART     I.  The  Bones  and  Ligaments,  with  one  hundred  and  thirty  engravings. 

PART   II.  The  Muscular  and  Dermoid  Systems,  with  ninety -one  engravings. 

PART  HI.  The  Organs  of  Digestion  and  Generation,  with  one  hundred  and  ninety-one  engravings. 

PART  IV.  The  Organs  of  Respiration  and  Circulation,  with  ninety-eight  engravings. 

PART   V.  The  Nervous  System  and  the  Sense?,  with  one  hundred  and  twenty-six  engravings. 
Forming  altogether  a  complete  System  of  Anatomical  Plates,  of  nearly 

SIX   HUNDRED   AND   FIFTY   FIGURES, 

executed  in  the  best  style  of  art,  and  making  one  large  imperial  octavo  volume.    Those  who  do  not  want  it  in 
parts  can  have  the  work  bound  in  extra  cloth  or  sheep  at-an  extra  COM. 

This  work  possesses  novelty  both  in  the  design  and  the  t-xecutipn.  It  is  the  first  attempt  to  apply  engraving 
on  wood,  on  a  large  scale,  to  the  illustration  of  human  anatomy,  and  the  beauty  of  the  parts  issued  induces  the 
publishers  to  flatter  themselves  with  the  hope  of  the  perfect  success  of  their  undertaking.  The  plan  of  the 
work  is  at  once  novel  and  convenient.  Each  page  it  perfect  in  itself,  the  references  being  immediately  under 
the  figures,  so  that  the  eye  takes  in  the  whole  at  a  glance,  and  obviates  the  necessity  of  continual  reference 
backwards  and  forwards.  The  cuts  are  selected  from  the  best  and  most  accurate  sources:  and,  where  neces- 
sary, original  drawings  have  been  m9de  from  the  admirable  Anatomist  Collection  of  the  University  of  Penn 
sylyania.  It  embraces  all  the  late  beautiful  discoveries  arising  from  the  use  of  the  microscope  in  the  investi- 
gation of  the  minute  structure  of  the  tissues. 

In  the  getting  up  of  this  very  complete  work,  the  publishers  have  spared  neither  pains  nor  expense,  and  they 
now  present  it  to  the  profession,  with  the  full  confidence  that  it  will  be  deemed  all  that  is  wanted  in  a  scientific 
and  artistical  point  el  view,  while,  at  the  same  time,  its  very  low  price  places  it  within  the  reach  of  all. 

It  is  particularly  adapted  to  supply  the  place  of  skeletons  or  subjects,  as  the  profession  will  see  by  examining  the  list 


"  These  figures  are  well  selected,  and  present  a  complete  and  accurate  representation  of  that  wonderful  fabric, 
the  human  body.  The  plan  of  this  Atlas,  which  renders  it  so  peculiarly  convenient  for  the  student,  and  its 
superb  artistical  execution,  have  been  already  pointed  out.  We  must  congratulate  the  student  upon  the 
completion  of  this  atlas,  as  it  is  the  most  convenient  work  of  the  kind  that  has  yet  appeared  ;  and,  we  must 
tdd.  the  very  beautiful  manner  in  which  it  is  'got  up'  is  so  creditable  to  the  country  as  to  be  flattering  to  our 
national  pride." — American  Medical  Journal. 

"This  is  an  exquisite  volume,  and  a  beautiful  specimen  of  art.  We  have  numerous  Anatomical  Atlases, 
bin  we  will  venture  to  say  that  none  equal  it  in  cheapness,  and  none  surpass  it  in  faithfulness  and  spirit.  We 
strongly  recommend  to  our  friends,  both  urban  and  suburban,  the  purchase  of  this  excellent  work,  for  which 
both  editor  and  publisher  deserve  thb  thanks  of  the  profession." — Medical  Examiner. 

"We  would  strongly  recommend  it,  not  only  to  the  student,  but  also  to  the  working  practitioner,  who, 
although  grown  rusty  in  the  toils  of  his  harness,  still  has  the  desire,  and  often  the  necessity,  of  refreshing  his 
knowledge  in  this  fundamental  part  of  the  science  of  medicine." — New  York  Journal  of  Medicine  and  Surg. 

"  The  plan  of  this  Atlas  is  admirable,  and  its  execution  superior  to  any  thing  of  the  kind  before  published  m 
this  country.  Il  is  a  real  labour-saving  affair,  and  we  regard  its  publication  as  the  greatest  boon  that  could  be 
conferred  on  the  student  of  anatomy.  It  will  be  equally  valuable  to  the  practitioner,  by  affording  him  an  easy 
means  of  recalling  the  details  learned  in  the  dissecting  room,  and  which  are  soon  forgotten." — American  Medi- 
cal Journal. 

"  It  is  a  beautiful  as  well  as  particularly  useful  design,  which  should  be  extensively  patronized  by  physicians, 
surgeons  and  medical  students." — Boston  Med.  and  Surg.  Journal. 

"  Itlias  been  the  aim  of  the  author  of  the  Atlas  to  comprise  in  it  the  valuable  points  of  all  previous  works,  to 
embrace  the  latest  microscopical  observations  on  the  anatomy  of  the  tissues,  and  by  placing  it  at  a  moderate 
price  to  enable  all  to  acquire  it  who  may  need  its  assistance  in  the  dissecting  or  operating  room,  or  other  field 
of  practice." — Western  Journal  of  Med.  and  Surgery. 

These  numbers  complete  the  series  of  this  beautiful  work,  which  fully  merits  the  praise  bestowed  upon  the 
earlier  numbers.  We  regard  all  the  engraving*  as  possessing  an  accuracy  only  equalled  by  their  beauty, 
and  cordially  recommend  the  work  to  all  engaged  in  the  study  of  anatomy." — Ntw  York  Journal  of  Medicine 
and  Surgery.  , 

"  A  more  elegant  work  than  the  one  before  us  could  not  easily  be  placed  by  a  physician  upon  the  table  of 
his  student." — Western  Journal  of  Medicine  and  Surgery. 

•'  We  were  much  pleased  with  Purl  I,  but  the  Second  Part  gratifies  us  still  more,  both  as  regards  the  attract- 
ive nature  of  the  subject,  (The  Dermoid  and  Muscular  Systems.)  and  the  beautiful  artistical  execution  of  the 
.llusirstions.  We  have  here  delineated  the  most  accurate  microscopic  views  of  some  of  the  tissues,  as.  for 
liutniicf.  the  cellular  and  adipose  tissues,  the  epicli-rmis.  re:e  mucosum  and  cutis  vera,  the  sebaceous  and 
perspiratory  organs  of  tlie  skin,  the  perspiratory  glands  and  hairs  of  th*  skin,  nnd  the  Imir  and  rmilg.  Then 
follows  the 'general  anatomy  of  the  musc'es.  an,',  lusliy.  lin-ir  SCJ;;H  -;i;>-'  delineations  We  would  recommend 
Hi;*  Anatomical  Alias  to  our  readers  in  the  very  strongest  terms." — New  York  Journal  of  KLtdicine  and  Sur- 
gery. 
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NEW  EDITION. 

SPECIAL  ANATOMY"  AND  HISTOLOGY. 

BY  WILLIAM  E.  HORNER,  M.D., 

PROFESSOR  OF  ASATOMY  IN  THE  UNIVERSITY  OF  PKHHSYLVANIA,  &C.,  &C. 

Seventh  edition. 

With  many  improvements  and  additions.    In  two  octavo  volumes,  with  illustrations  on 

wood. 

This  standard  work  has  been  so  long  before  the  profession,  and  has  been  so  extensively 
used,  that,  in  announcing  the  new  edition,  it  is- only  necessary  to  state,  that  it  has  under- 
gone a  most  careful  revision  ;  the  author  has  introduced  many  illustrations  relating  to  Mi- 
croscopical Anatomy,  and  has  added  a  large  amount  of  text  on  those  various  points  of 
investigation  that  are  rapidly  advancing  and  attracting  so  much  attention.  This  new  edition 
has  been  arranged  to  refer  conveniently  to  the  illustrations  in  Smith  and  Homer's  Anato- 
mical Atlas. 

"The  name  of  Professor  Horner  is  a  sufficient  voucher  for  the  fidelity  and  accuracy  of 
any  work  on  anatomy,  but  if  any  further  evidence  could  be  required  of  the  value  of  the  pre- 
sent publication.it  is  afforded  by  the  fact  of  its  having  reached  a  seventh  edition.  It  is 
altogether  unnecessary  now  to  inquire  into  the  particular  merits  of  a  work  which  has  been 
so  long  before  the  profession,  and  is  so  well  known  as  the  present  one,  but  in  announcing  a 
new  edition,  it  is  proper  to  state  that  it  has  undergone  several  modifications,  and  has  been, 
much  extended,  so  as  to  place  it  on  a  level  with  the  existing  advanced  state  of  anatomy. — 
The  histological  portion  has  been  remodelled  and  rewritten  since  the  last  edition;  numerous 
•wood  cuts  have  been  introduced,  and  specific  references  are  made  throughout  the  work  to 
the  beautiful  figures  in  the  Anatomical  Atlas,  by  Dr.  H.  H.  Smith." — The  American  Medical 
Journal,  for  January,  1847. 


HORNER'SJDISSECTOR. 

THE  UNITED  STATES  DISSECTOR, 

BEING  A   NEW  EDITION,  WITH   EXTENSIVE   MODIFICATIONS, 
AND  ALMOST  REWRITTEN,  OF 


IN  ONE  VERY  NEAT  VOLUME,  ROYAL  12sio. 
With  many  Illustrations  on  Wood. 

The  numerous  alterations  and  additions  which  this  work  has  undergone,  the  improve- 
ments which  have  been  made  in  it,  and  the  numerous  wood-cuts  which  have  been  intro- 
duced, render  it  almost  a  new  work. 

It  is  the  standard  work  for  the  Students  in  the  University  of  Pennsylvania. 

Some  such  guide-book  as  the  above  is  indispensable  to  the  student  in  the  dissecting  room, 
and  this,  prepared  by  one  of  the  most  accurate  of  our  anatomists,  may  claim  to  combine  as 
many  advantages  as  any  other  extant.  It  has  been  so  favorably  received  that  the  publish- 
ers have  issued  the  fourth  edition,  which  comes  forth  embellished  by  various  wood  cuts.  — 
The  copy  for  which  we  are  indebted  to  the  publishers,  although  received  by  us  a  fortnight 
since,  gives  proof  in  its  appearance  that  it  has  already  seen  service  at  the  dissecting  table, 
where  students  have  found  it  a  valuable  guide.  —  The  Western  Journal  of  Medicine  and  Sur- 


HOPEON  THE  HEART.    NEW  EDITION,  JUST  PUBLISHED. 

A  TREATISE  ON  THE  DISEASES 

OF   THE   HEART   AI\D   <KKEAT   VESSELS, 

AND  ON  THE  AFFECTIONS  WHICH  MAY  BE  MISTAKEN  FOR  THEM. 

Comprising  the  author's  view  of  the  Physiology  of  the  Heart's  Action  and  Sounds  as  demonstrated  by  his  ex- 
periments on  the  Motions  and  Sounds  in  1.-30  and  on  the  Skmnus  in  1834—5. 

BY  J.  HOPE,  M.  D..  P.  R  S  ,  &c.  &c. 
Second  American  from  the  third  Ix>ndon  edition.    With  Notes  and  a  Detail  of  Recent  Experiments. 

BY  C.  W.  PENNOCK,  M.D.,  &c. 
In  pne  octavo  volume  of  nearly  six  hundred  pages  with    thographic  plates. 
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WORKS  BY  PROFESSOR  W.  P.  DEWEES. 

NEW    EDITIONS. 

,  •'.   DEWEES'SJKDWIFERY. 

A  COMPREHENSIVE  SYSTEM  OF  MIDWIFERY. 

CHIEFLY  DESIGNED    TO   FACILITATE  THE  INQUIRIES  OF  THOSE  WHO  MAY  BE  PUR- 
SUING THIS  BRANCH  OF  STUDY. 

ILLUSTRATED  BY  OCCASIONAL  CASES  AND  MANY  ENGRAVINGS. 
Eleventh  Edition,  with  the  Author's  last  Improvements  and  Correction*. 

BY  WILLIAM  P.  DEWEES,  M.D., 

LATE  PROFESSOR  OF  MIDWIFERY  IN. THE  UNIVERSITY  OF  PENNSYLVANIA,  ETC. 

In  one  volume,  octavo. 

"  That  this  work,  notwithstanding  the  length  of  time  it  has  been  before  the  profession,  and  the  numerous  treat- 
ises that  have  appeared  since  it  was  written,  should  have  still  maintained  its  ground,  and  passed  to  edition  after 
edition,  is  sufficient  proof  that  in  it  the  practical  talents  of  the  author  were  fully  placed  before  the  profes- 
sion. Of  the  book  itself  it  would  be  superfluous  to  speak,  having  been  so  long  and  so  favorably  known  through- 
out the  country  as  to  have  become  identified  with  American  Obstetrical  Science. 


DEWEES  ON^  FEMALES. 

A  TREATISE  ON  THE  DISEASES  OF  FEMALES, 

BY  WILLIAM  P.  DEWEES,  M.  D.,  &c., 

LATE  PROFESSOR  OF  MIDWIFERY  IN  THE  UNIVERSITY  OF  PENNSYLVANIA,  ETC. 

NINTH  EDITION, 
With  the  Author's  last  Improvements  and  Corrections. 

In  one  octavo  volume,  with  plates. 


DEWEES    ON    CHILDREN. 

A  TREATISE  ON  THE 

PHYSICAL  AND  MEDICAL  TREATMENT  OF  CHILDREN, 

BY  WILLIAM  P.  DEWEES,  M.D., 

LATE  PROFESSOR  OF  MIDWIFERY  IN  THE  UNIVERSITY  OF  PENNSYLVANIA,  ETC.  ETC. 

NINTH    EDITION. 

In  one  volume  octavo. 

This  edition  embodies  the  notes  and  additions  prepared  by  Dr  Dewees  before  his  death,  and  will  be  found 
much  improved. 

The  objects  of  this  work  are,  1st.  to  teach  those  who  have  the  charge  of  children,  either  as  parent  or  guardian, 
the  most  approved  methods  of  securing  and  improving  their  physical  powers.  This  is  attempted  by  pointing 
out  the  duties  which  the  parent  or  the  guardian  owes  for  this  purpose  to  this  interesting  but  helpless  class  of 
beings,  and  the  manner  by  which  their  duties  shall  be  fulfilled.  And  3d.  to  render  available  a  long  experience 
to  those  objects  of  our  affection  when  they  become  diseased.  In  attempting  this,  the  author  has  avoided  as 
much  as  possible,  "technicality,"  and  has  given,  if  he  does  not  flatter  himself  too  much  to  each  disease  of 
which  he  treats,  its  appropriate  and  designating  characters,  with  a  fidelity  that  will  prevent  any  two  being 
confounded  together,  with  the  best  mode  of  treating  them,  that  either  hi*  own  experience  or  that  of  others  has 
suggested. 

Physicians  cannot  too  strongly  recommend  the  use  of  this  book  in  all  families. 


ASHWELL  ON  THE  DISEASES  OF  FEMALES. 


A  PRACTICAL  TREATISE  ON  THE 


ILLUSTRATED  BY  CASES 
DERIVED    FROM    HOSPITAL   AND    PRIVATE   PRACTICE. 

BY  SAMUEL  ASHWELL,  M.  D., 

Member  of  the  Royal  College  of  Physicians;  Obstetric  Physician  and  Lecturer  to  Guy's  Hospital,  &o. 

EDITED  BY  PAUL  BECK  GODDARD,  M.  D. 

The  whole  complete  in  one  large  octavo  volume. 

"The  most  able,  and  certainly  the  most  standard  and  practical  work  on  female  diseases  that  we 
have  yet  seen." — Medico-Chirurgical  Review. 
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WATSON'S  PRACTICE  OF  PHYSIC. 

NEW    EDITION,    BROUGHT    UP    TO    SEPTEMBER   1847. 
LECTURES    ON    THE 

PRINCIPLES  AND  PRACTICE  OF  PHYSIC. 

DELIVERED  AT  KING'S  COLLEGE,  LONDON, 

BY  THOMAS  WATSON,  M.D.,  &c.  &c. 
•  '  ' 

Third  American,  from  the  Last  London  Edition. 

REVISED,  WITH  ADDITIONS, 

BY  D.  FRANCIS  CONDIE,  M.  D., 
Author  of  a  work  on  the  "Diseases  of  Children,"  &c. 

In  One  Octavo  Volume 
Gf  nearly  ELEVEN  HUNDRED  LARGE  PAGES,  strongly  bound  with  raised  bands. 

The  rapid  sale  of  two  large  editions  of  this  work  is  an  evidence  of  its  merits,  and  of  its  general  favor  with  the 
American  practitioner.  To  commend  it  still  more  strongly  to  the  profession,  the  publishers  huve  gone  to  a 
great  expense  in  preparing  this  edition  with  larger  type,  finer  paper,  and  stronger  binding  with  raised  bands. 
It  is  edited  with  reference  particularly  to  American  practice,  by  Dr.  Condie;  and  with  these  numerous  im- 
provements, the  price  is  still  kept  so  low  as  to  he  within  the  reach  of  all,  and  to  render  it  among  the  cheapest 
works  offered^to  the  profession.  It  has  been  received  with  the  utmost  favor  by  the  medical  press,  both  of  this 
country  and  of  England,  a  few  of  the  notices  of  which,  together  with  a  letter  from  Professor  Chapman,  are 
submitted. 

Philadelphia,  September  27th,  1844. 

Watson's  Practice  of  Physic,  in  my  opinion,  is  among  the  most  comprehen- 
sive works  on  the  subject  extant,  replete  with  curious  and  important  matter,  and 
written  with  great  perspicuity  and  felicity  of  manner.  As  calculated  to  do  much 
good,  I  cordially  recommend  it  to  that  portion  of  the  profession  in  this  country 
who  may  be  influenced  by  my  judgment. 

N.  CHAPMAN,  M.D., 

Professor  of  the  Practice  and  Theory  of  Medicine  in  tlie  University  of  Pennsylvania. 

"We  know  of  no  work  better  calculated  for  being  placed  in  the  hands  of  the  student,  and  for  a  ten-book,  and 
as  such  we  are  sure  it  will  be  very  extensively  adopted.  On  every  important  point  the  author  seems  to  have 
posted  up  his  knowledge  to  the  day." — American  MedicalJournal. 

One  of  the  most  practically  useful  books  that  ever  was  presented  to  the  student — indeed  a  more  admirable 
summary  of  general  and  special  pathology,  and  of  the  application  of  therapeutics  to  diseases,  we  are  free  to 
*ay  has  not  appeared  for  very  many  years.  The  lecturer  proceeds  through  the  whole  classification  of  human 
ills,  a  capite  ad  caltem,  showing  at  every  step  an  extensive  knowledge  of  his  subject,  with  the  ability  of  commu- 
nicating his  precise  ideas  in  a  style  remarkable  for  its  clearness  and  simplicity." — N.  Y.  Journal  of  Medi- 
cine and  Surgery. 

"  We  are  frer  to  state  that  a  careful  examination  of  this  volume  has  satisfied  us  that  it  merits  all  the  com- 
mendation bestowed  on  it  in  this  country  and  at  home.  It  is  a  work  adapted  to  the  wants  of  young  practi- 
tioners, combining  as  it  does,  sound  principles  and  substantial  practice.  It  is  not  too  much  to  say  that  it  is  a 
representative  of  the  actual  state  of  medicine  as  taught  and  practised  by  the  most  eminent  physicians  of  the 
present  day,  and  as  such  we  would  advise  every  one  about  embarking  in  the  practice  of  physic  to  provide  him- 
•elf  with  a  copy  of  it" —  Western  Journal  of  Medicine  and  Surgery. 


VOCEL'S  rpATHOLOCICAL  ANATOMY. 

THE 

PATHOLOGICAL  ANATOMY  OF  THE  HUMAN  BODY. 

BY  JULIUS  VOGEL,  M.D.,  &c. 

TRANSLATED  FROM  THE  GERMAN,  WITH  ADDITIONS, 

BY  GEORGE  E.  DAY,  M.D.,  &c. 

Sllustrateto  bn  uptoarts  of  ©ne  J^imUreto  $lafn  anO  Colored  ISngrabfnfls. 
In  One  neat  Octavo  Volume. 

In  our  last  number  we  gave  a  pretty  full  analysis  of  the  original  of  this  very  valuable  work,  to  which  we 
must  refer  the  reader.  We  have  only  to  add  here  our  opinion  that  the  translator  has  performed  his  task  in  an 
excellent  manner,  and  hag  enriched  the  work  with  many  valuable  additions. — The  British  and  Foieign  Medical 
Review. 

It  is  decidedly  the  best  work  on  the  subject  of  which  it  treats  in  the  English  language,  and  Dr.  Day,  whose 
translation  is  well  executed,  has  enhanced  its  value  by  a  judicious  selection  of  the  most  important  figures  from 
the  atlas,  which  are  neatly  engraved.— The  London  Medical  Gazette. 
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A  NEW  EDITION  OP  THE  GREAT 

.^   MEDINA  L_L  B  Z  I  0  0  W^  , 

A  Dictionary  of 

MEDICAL     SCIENCE, 

CONTAINING  A  CONCISE  ACCOUNT  OF  THE  VARIOUS  SUBJECTS  AND  TERMS;  WITH  THE 

FRENCH    AND  OTHER  SYNONYMES;    NOTICES   OF  CLIMATES  AND  OF  CELE- 

BRATED MINERAL  WATERS;  FORMULAE  FOR  VARIOUS  OFFICINAL 

AND  EMPIRICAL  PREPARATIONS,  &c. 

BY  ROBLEY  DUNGHSON,  M.  D., 

PROFESSOR  OF  THE  INSTITUTES  OF  MEDICINE,  ETC.  IN  JEFFEHSON  MEDICAL  COLLEGE,  PHILADELPHIA. 

Sixth  edition,  revised  and  greatly  enlarged.  In  one  royal  octavo  volume  of  over  800  very  large  pages, 
double  columns.  Strongly  hound  in  the  best  leather,  raised  bands. 

"The  most  complete  medical  dictionary  in  the  English  language."—  Wtstern  Lancet. 

"  We  think  that  '  the  author's  anxious  wish  to  render  the  work  a  satisfactory  and  desirable—  if  not  indispen- 
sable —  Lexicon,  in  which  the  student  may  search  without  disappointment  for  every  term  thut  has  been 
legitimated  in  the  nomenclature  of  the  science,'  has  been  fully  accomplished.  Such  a  work  is  much  needed 
by  all  medical  students  and  young  physicians,  and  will  doubtless  continue  in  extensive  demand.  It  is  a 
lasting  monument  of  the  industry  and  literary  attainments  of  the  author,  who  has  long  occupied  the  highest 
rank  among  the  medical  teachers  of  America."  —  The  New  Orleans  Medical  and  Surgical  Journal 

"The  simple  announcement  of  the  fact  that  Dr.  Dunglison's  Dictionary  has  reached  a  sixth  edition,  is  almost 
as  high  praise  as  could  be  bestowed  upon  it  by  an  elaborate  notice.  It  is  one  of  those  standard  works  that  have 
been  '  weighed  in  the  balance  and  (not)  been  found  wanting  '  It  has  siood  the  test  of  experience,  and  the  fre- 
quent calls  for  new  editions,  prove  conclusively  that  it  is  held  by  the  profession  and  by  students  in  the  highest 
estimation.  The  present  edition-  is  not  a  mere  reprint  of  former  ones;  the  author  has  for  some  time  been 
laboriously  engaged  in  revising  and  making  such  alterations  and  additions  as  are  required  by  the  rapid  pro- 
gress of  our  science,  and  the  introduction  of  new  terms  into  oui  vocabulary.  In  proof  of  this  it  is  slated  '  that 
the  present  edition  comprises  nearly  two  thousand  five  hundred  subjects  and  terms  not  contained  in  the  last. 
Many  of  tiiese  had  been  introduced  into  medical  terminology  in  consequence  of  the  progress  of  the  science, 
and  others  had  escaped  notice  in  previous  revisions.'  We  think  that  the  earnest  wish  of  the  author  has  been, 
accomplished;  and  that  he  has  succeeded  in  rendering  the  work  'a  satisfactory  and  desirable—  if  not  indis- 
pensable—Lexicon, in  which  the  student  may  search,  without  disappointment,  for  every  term  that  has  been 
legitimated  in  the  nomenclature  of  the  science.'  This  desideratum  he  has  been  enabled  to  attempt  in  suc- 
cessive editions,  by  reason  of  the  work  not,  being  stereotyped  ;  and  the  present  edition  .certainly  offers  stronger 


A  NEW  EDITION  OF  DUNGLISON'S  HUMAN  PHYSIOLOGY, 

HUMAN   PHYSIOLOGY, 

WITH  THREE  HUNDRED  AND  SEVENTY  ILLUSTRATIONS. 
BY  ROBLEY  DUNGLISON,  M.D., 

PROFESSOR  OF  THE  INSTITUTES  OF  MF,D1CINE  IN  THE  JEFFERSON  MEDTCAL  COLLEGE,  PHILADELPHIA.  ETC.,  ETC. 

Sixth  edition,  greatly  improved.—  In  two  large  octavo  volumes,  containing  nearly  1350  pages. 
"  It  is  but  necessary  for  the  Author  to  say,  that  all  the  cares  that  were  bestowed  on  the  preparation  of  the 
fifth  edition  have  been  extended  to  the  sixth,  and  even  to  a  greater  amount.  Nothing  of  importance  that  has 
been  recorded  since  its  publication,  has,  he  believes,  escaped  his  attention.  Upwards  of  seventy  illustrations 
have  been  added  ;  and  many  of  the  former  cuts  have  been  replaced  by  others.  The  work,  he  trusts,  will  be 
found  entirely  on  a  level  with  the  existing  advanced  state  of  physiological  science." 

In  mechanical  and  artistical  execution,  this  edition  is  far  in  advance  of  any  former  one. 
The  illustrations  have  been  subjected  to  a  thorough  revision,  many  have  been  rejected  and 
their  places  supplied  with  superior  ones,  while  numerous  new  wood-cuts  have  been  added 
wherever  perspicuity  or  novelty  seemed  to  require  them. 

"Those  who  have  been  accustomed  to  consult  the  former  editions  of  this  work,  know  with  how  much 
cara  and  accuracy  every  fact  and  opinion  of  weight,  on  the  various  subjects  embraced  in  a  treatise  on 
Phjsiology,  are  collected  and  arranged,  so  as  to  present  the  latest  and  best  account  of  the  science  To  such 
we  need  hardly  say.  that,  in  this  respect,  the  present  edition  is  not  less  distinguished  than  those  wh:ch  have 
preceded  it.  In  the  two  years  and  a  half  whicti  have  elapsed  since  the  last  or  fifth  edition  appeared,  nothing 
of  consequence  that  has  been  recorded  seems  to  have  been  omitted.  Upwards  of  seventy  illustration*  have 
been  added  and  many  of  the  former  cuts  have  been  rrplaced  l>y  olhers  of  better  execution.  These  mostly 
represent  the  minute  structure?  as  seen  through  the  microscope  and  are  necessary  for  a  proper  comprehension 
of  the  modern  discoveries  in  this  department"  —  The  Medical  Examiner. 

The  "  Human  Physiology"  of  Professor  Danglison  has  long  since  taken  rank  as  one  of  the  medical  classics 
in  our  language.  Edition  after  edition  has  been  issued,  each  more  perfect  than  the  la<t.  till  now  we  have  the 
pixth,  with  upwards  of  seventy  new  illustrations.  To  say  that  it  is  l>y  far  the  best  text-book  of  physiology  ever 
published  in  this  country,  is  but  echoing  the  general  voice  of  tne  profession.  It  is  simple  and  concise  in  style, 
clear  in  illustration,  and  altogether  on  a  level  with  the  existing  advanced  state  of  physiological  science.  The 
addi'ious  to  the  present  edition  are  extremely  numerous  and  valuable  ;  scarcely  a  fact  worth  naming  which 
has  a  bearing  upon  the  subject  seems  to  have  been  omitted.  All  ttie  recent  writers  on  physiology  both  in  the 
French.  German  and  English  languages,  have  been  consulted  and  freely  used,  and  the  facts  lately  revealed 
through  the  agency  of  organic  chemistry  and  the  microscope  have  received  a  due  share  of  attention  As  it  is, 
we  cordially  recomrn-^n  I  tlie  work  as  in  the  highest  degree  indispensable  both  to  students  aud  practitioners 
of  medicine.  —  New  York  Journal  of  Medicine. 

The  most  full  and  complete  system  of  physiology  in  our  language.—  Western  Lancet. 
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DUNGLISON'S  THERAPEUTICS. 

NEW  AND  MUCH   IMPROVED   EDITION. 

GENERAL  THERAPEUTICS  AND  MATERIA  MEDIGA. 

With  One  Hundred  and  Twenty  Illustrations. 

ADAPTKD  FOR  A  MEDICAL  TEXT-BOOK. 

BY  ROBLEY  DUNGLISON,  M.D., 

Professor  of  Institutes  of  Medicine,  &o.  in  Jefferson  .Medical  College;  Late  Professor  of  Materia  Medica>  &c. 
in  the  Universities  ol  Virginia  and  Maryland,  and  in  Jefferson  Mescal  College. 

Third  Edition,  Revised  and  Improved,  in  two  octavo  volumes,  well  bound. 

In  this  edition  much  improvement  will  he  found  over  the  former  ones  The  author  has  suhjected  it  to  a  tho- 
rough revision,  and  has  endeavored  to  so  modify  the  work  as  lo  make  it  a  more  complete  and  exact  exponent 
of  the  present  state  of  knowledge  on  the  important  subjects  of  which  it  treats.  The  fuvor  with  which  the  former 
editions  were  received,  demanded  that  the  present  shou.d  be  rendered  still  more  worthy  of  the  patronage  of  the 
profession,  and  this  alteration  will  be  found  not  only  in  the  maiterof  the  volumes,  but  also  in  the  numerous 
illustrations  introduced  and  the  general  improvement- in  the  appearance  of  the  work. 

•'This  is  a  revised  and  improved  edition  of  the  author's  celebrated  book,  entitled  '  General  Therapeutics;'  an, 
account  of  the  different  articles  of  the  Materia  Medica  having  been  incorporated  with  it.  The  work  has,  in 
fact,  been  entirely  remodelled,  sotluit  it  is  now  the  most  complete  and  satisfactory  exponent  of  the  existingsta'e 
of  Therapeutical  Science,  within  the  moderate  li  mi  is  of  a  text- book,  of  any  hitherto  published  What  gives  the 
work  a  superior  value,  in  our  judgment,  is  the  happy  blendingof  Therapeutics  and  Maleria  Mfdica  a*  they  are, 
or  ought  to  be  taught  in  all  our  medical  schools;  going  no  farther  into  the  nalure  and  commercial  history  of 
drugs,  than  is  indispensable  for  the  medical  student.  ^This  gives  to  the  treatise  a  clinical  and  practical  charac- 
ter, calculated  to  benefit  in  the  highest  degree,  both  students  and  practitioners.  We  shall  adopt  it  as  a  text- 
book for  our  classes,  while  pursuing  this  branch  of  medicine,  and  shall  be  happy  lo  learn  that  it  has  been 
adopted  as  such,  in  all  of  our  medical  institutions  " — The  ff  Y.  Journal  vf  Medicine. 

"Our  junior  brethren  in  America  will  find  in  these  volumes  of  Professor  Dungl'son.  a  'THESAURUS  MEDICA.- 
MINUM,' more  valuable  than  a  large  purse  of  gold."—  Lonrlon  Mfdico-Chirurgical  Review. 

DUNGLISON  ON  NEW  REMEDIES. 

NEW   EDITION,   BROUGJHT   UP  TO  OCTOBER  1846. 

NEW    REMEDIES. 

BY  ROBLEY  DUNGLISON,   M.D.,  &c.  &c. 

Fifth  edition,  with  extensive  additions.     In  one  neat  octavo  volume. 

The  numerous  valuable  therapeutical  agents  which  have  of  late  years  been  introduced  into  the  Materia 
Medica.  render  it  a  difficult  matter  for  the  practitioner  to  keep  up  with  the  advancement  of  the  science,  espe- 
cially as  the  descriptions  of  them  are  difficult  of  access,  being  scattered  so  widely  through  transactions  of 
learned  societies,  journals,  monographs  &c.  &c.  To  obviate  this  difficulty,  and  to  place  within  reach  ofthe 
profession  this  important  information  in  a  compendious  form,  is  the  object  ofthe  present  volume,  and  the  num- 
ber of  editions  through  which  it  has  passed  show  that,  its  utility  has  not  been  underrated. 

The  author  has  taken  particular  care  that  this  edition  shall  be  completely  brought  up  to  the  present  day. — 
The  therapeutical  agents  added,  which  may  b«  regarded  as  newly  introduced  into  the  Materia  Medica,  to- 
gether with  old  agents  brought  forward  with  novel  applications,  and  which  may  iherefore  be  esteemed  as 
"New  Remedies."  are  the  following: — Benzoic  Acid.  Chromic  Acid.  Gallic  Acid.  Nitric  Acid.  Phosphate  of 
Ammonia,  Binelli  Water,  Brocchieri  Water.  Atropia  Beerberia  Chloride  of  Carbon  (Chloroform),  Digitalia, 
Electro-Magnetism.  Ergotin,  Ox-gall,  firlycerin.  Hscmospasy.  Hsemostasis,  Hageni»  Abyssimca.  Honey  Bee, 
Protochloride  of  Mercury  and  Quinia.  loitoform.  Carbonate  of  Lilhia.  Sulphate  of  Manganese,  Matico,  Double 
Iodide  of  Mercury  and  Morphia,  lodhydrate  of  Morphia,  Iodide  of  lodhydrate  of  Morphia,  Muriate  of  Mor- 

Ehi«  and  Codeia,  Naphthalin,  Piscidia  Erythrma  Chloride  of  Lead  Ni irate  of  Fotassa.  Arsen;ate of  Quinia, 
idide  of  Quinia.  Iodide  of  Cinchonia.  Iodide  of  lodhydraie  of  Quinia,  Lactat"  of  Quinia.  Pyroacetic  Acid, 
(Naphtha.  Acetone)  Hyposulphate  of  Soda.  Phosphate  of  Soda.  Iodide  of  lodhydrate  of  Strychnia,  Double  Iodide 
of  Zinc  and  Strychnia.  Double  Iodide  of  Zinc  and  Morphia  and  Valerianate  of  Zinc. 

I  "  A  work  like  this  is  obviously  not  suitable  for  either  critical  or  analytical  review.  It  is.  so  far  as  it  goes,  a 
dispensatory,  in  which  an  account  is  given  of  the  chemical  and  physical  properties  of  all  the  articles  recently 
added  to  the  Materia  Medioa  and  their  preparations  with  a  notice  of  the  diseases  for  which  they  are  prescribed, 
the  doses,  mode  of  administration  &c." — The  Medical  Examiner. 

THE    MEDICAL    STUDENT. 

OR  AIDS  TO  THE  STUDY  OF  MEDICINE. 

A  REVISED  AND  MODIFIED  EDITION. 

BY    ROBLEY    DUNGLISON,    M.  D. 

In  one  neat  I2mo.  volume. 


HUMAN    HEALTH: 

OR,  THE   INFLUENCE   OF  ATMOSPHERE  AND  LOCALITY.  CHANGE  OF  AIR  AND  CLIMATE, 

SEASONS,   FOOD.  CLOTHING,  BATHING    AND  MI\ERM,  SPRINGS,  EXERCISE, 

SLEEP,  CORPOREAL  AND  INTELLECTUAL  PURSUITS,  &c.  &.C., 

ON  HEALTHY  MAN:  CONSTITUTING 

ELEMENTS    OF   HYGIENE. 

BY  ROBLEY  DUNGLISON,  M.D. 

A  New  Edition  with  many  Modifications  and  Additions.    In  one  Volume,  8vo. 
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AMERICAN    PRACTICE    OF    MEDICINE. 

BY     PROFESSOR     DUNGLISON. 

THIRD  EDITION,  MUCH  IMPROVED,  NOW  READY,  BROUGHT  UP  TO  lS4a 

THE  PRACTICJTOF  MEDICINE; 

A     TREATISE     ON 

SPECIAL  PATHOLOGY  AND  THERAPEUTICS. 

THIRD  E.DITION. 

Br  ROBLEY  DUNGLISON,  M.  D. 

Professor  of  the  Institutes  of  Medicine  in  the  Jefferson  Medical  College;  Lecturer  on  Clinical  Medicine,  SfC 

In  Two  large  Octavo  Volumes  of  over  Fourteen  Hundred  Pages. 

Since  the  publication  of  the  second  edition  of  this  work,  short  as  the  interval  has  been,  so  much 
activity  has  prevailed  in  the  advancement  of  medical  knowledge,  that  a  thorough  revision  of  it 
became  necessary.  Several  pathological  affections,  too,  had  been  omitted,  which  are  now  insert- 
ed. The  greatly  enlarged  dimensions  of  the  work  will  sufficiently  exhibit  the  amount  of  additions, 
which  might  escape  superficial  observation. 

In  preparing  the  present  edition,  the  author  has  carefully  scanned  the  various  monographs  on 
pathology  and  therapeutics,  which  have  appeared  alone  or  in  different  cyclopsdiac  and  other  works, 
transactions  of  learned  societies,  and  journals.  He  has  also  availed  himself  of  the  valuable  matter 
contained  in  recent  treatises  having  a  similar  scope  with  his  own,  of  whioh  he  may  specify  more 
particularly  those  of  Canstatt,  Fuchs,  and  Wunderlich  of  Germany;  Valliex  and  Grisolle  of  France; 
and  Dickson  of  this  country.  The  Pathological  Anatomy  of  Vogel,  and  the  Animal  Chemistry  of 
Simon,  have  also  yielded  him  valuable  assistance.  Nothing  of  importance  that  has  been  recorded 
since  the  publication  of  the  last  edition  has,  he  believes,  escaped  his  attention;  and  altogether  he 
trusts  that  the  present  edition  will  be  regarded  as  an  adequate  exponent  of  the  existing  condition 
of  knowledge  on  the  important  departments  of  which  it  treats. 

Notwithstanding  the  numerous  and  attractive  works  which  have  of  late  been  issued  on  the  Practice  of 
Physic,  these  volumes  keep  their  place  as  a  standard  text-book  for  the  sludent.  and  manual  of  reference  for 
the  practitioner.  The  care  with  which  the  author  embodies  everything  of  value  from  all  sources,  the  industry 
•with  which  all  discoveries  of  interest  or  importance  are  summed  up  in  succeeding  editions,  the  excellent 
order  and  system  which  is  everywhere  manifested,  and  the  clear  and  intelligible  style  in  which  his  thoughts 
are  presented,  render  his  works  universal  favorites  with  the  profession. 

"In  the  volumes  before  us,  Dr.  Dunglison  has  proved  that  his  acquaintance  with  the  present  facts  and 
doctrines,  wheresoever  originating,  is  most  extensive  and  intimate,  and  the  judgment,  skill,  and  impartiality 
•with  which  the  materials  of  the  work  have  been  collected,  weighed,  arranged,  and  exposed,  are  strikingly 
manifested  in  every  chapter.  Great  care  is  everywhere  taken  to  indicate  the  source  of  information,  and 
under  the  head  of  treatment,  formula  of  the  most  appropriate  remedies  are  everywhere  introduced.  In  con- 
clusion, we  congratulate  the  students  and  junior  practitioners  of  America  on  possessing  in  the  present 
volumes  a  work  of  standard  merit,  to  which  they  may  confidently  refer  in  their  doubts  and  difficulties." — 
Brit,  and  For.  Med.  Rev. 

"Since  the  foregoing  observations  were  written,  we  have  received  a  second  edition  of  Dunglison's  work, 
a  sufficient  indication  of  the  high  character  it  has  already  attained  in  America,  and  justly  attained."—  Ibid. 

"In  the  short  space  of  two  years,  a  second  edition  of  Dr.  Dunglison's  Treatise  on  Special  Pathology  and 
Therapeutics  has  been  called  for.  and  is  now  before  the  public  in  the  neat  and  tasteful  dress  in  which  Lea 
&  Blanchard  issue  all  their  valuable  publications.  We  do  not  notice  the  fact  for  the  purpose  of  passing  any 
studied  eulogy  upon  this  work,  which  is  now  too  well  known  to  the  profession  to  need  the  commendation  of 
the  press. 

"A  cursory  examination  will  satisfy  any  one,  that  great  labor  has  been  bestowed  upon  these  volumes, 
and  on  a  careful  perusal  it  will  be  seen  that  they  exhibit  the  present  state  of  our  knowledge  relative  to 
special  pathology  and  therapeutics.  The  work  is  justly  a  great  favorite  with  students  of  medicine,  whoss 
exigencies  the  learned  author  seems  especially  to  have  consulted  in  its  preparation." — Western  Jour,  of 
Med.  and  Surg. 

"  This  i»  a  work  •which  must  at  once  demand  a  respectful  consideration  from  the  profession,  emanating  a* 
it  does  from  one  of  the  most  learned  and  indefatigable  physicians  of  our  country. 

"This  arrangement  will  recommend  itself  to  the  favorable  consideration  of  all,  for  simplicity  and  com- 
prehensiveness. We  have  no  space  to  go  into  details,  and,  therefore,  conclude  by  saying,  that  although 
isolated  defects  might  be  pointed  out,  yet  as  a  whole,  we  cheerfully  recommend  it  to  the  profession,  a* 
embracing  much  important  matter  which  cannot  easily  be  obtained  from  any  other  source."—  Western  Lancet. 


WILSOET    ON    THE    SKIN. 
NEW    AND    IMPROVED    EDITION,   (1847.) 

ON    DISEASES~~OF    THE    SKIN. 

BY  ERASMUS   WILSON,  F.  R.  S., 

AUTHOR  OF  ;'A.  SYSTEM  OF  HUMAN  ANATOMV,"  ETC. 

SECOND  AMERICAN,  FROM  THE  SECOND  LONDON  EDITION. 

In  one  neat  octavo  volume,  extra  cloth,  of  Four  Hundred  and  Forty  Pages,  with  Eight  Steel  Platet, 
accurately  and  beautifully  colored. 

Copies  maybe  had  with  or  without  the  plates,  or  the  plates  maybe  had  separate,  neatly  and  strongly 
done  up. 

The  increase  of  this  work  by  nearly  a  hundred  pages  shows  that  this  edition  is  much  improved,  and  brought 
up  to  the  date  of  publication. 
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BRODIE'S   SURGICAL  WORKS. 


.SELECT  SURGICAL  WCRKS  OF  SIR  BENJ'N  BHOfflE,  BART.,  V.  P.  R.  S. 

CONTAINING  HIS 

CLINICAL    LECTURES    ON     SURGERY, 
LECTURES  ON  THE  DISEASES  OF  THE  URINARY  ORGANS, 

AND 

OBSERVATIONS    ON    THE    DISEASES    OF    THE    JOINTS. 
The  whole  in  one  neat  octavo  volume,  strongly  bound. 

ALSO. 
Each  of  the  above  works  to  be  had  separately,  done  np  in  cloth. 


MULLER'S  PHYSICS  AND  METEOROLOGY— Nearly  Ready, 

PRINCIPLES  OF   PHYSICS  AND  METEOROLOGY. 
BY   J.   MULLER, 

PROFESSOB  OF  PHYSICS  AT  *HE  UNIVERSITY  OF  FKEIBUKG. 

Illustrated  with  nearly  Five  Hundred  and  Fifty  Engravings  on  Wood,  and  Two  Colored  Plates. 

In  One  Octavo  Volume. 

"The  Physics  of  Muller  is  a  work  superb,  complete,  unique  ;  the  greatest  want  known  to  English  Science 
could  not  have  been  better  supplied.  The  work  is  of  surpassing  interest.  The  value  of  this  contribution  to 
the  scientific  records  of  this  country  may  be  duly  estimated  by  the  fact,  that  the  cost  of  the  original  drawings 
and  engravings  alone  has  exceeded  the  sum  of  £2000."-  Lancet,  March  1647. 


SOLLY  ON  THE  BRAIN— Nearly  Ready, 
THE  HUMAN  BRAIN:  ITS  STRUCTURE,  PHYSIOLOGY,  AND  DISEASES. 

WITH 

A  DESCRIPTION  OF  THE  TYPICAL  FORMS  OF  BRAIN  IN  THE  ANIIAl  KINGDOM. 
BY  SAMUEL  SOLLY,  F.R.S., 

Senior  Assistant-Surgeon  to  St.  Thomas'  Hospital;  and  Lecturer  on  Clinical  Surgery,  &c. 

SECOND  EDITION,  GREATLY  ENLARGED. 

One  Octavo  Volume,  with  120  Cuts. 


MILLER'S   SURGICAL  WORKS. 


THE  PRINCIPLES  OF  SURGERY. 

BY  JAMES  MILLER,  F.R.S.E.,  F.R.  C.S.E., 

Professor  of  Surgery  in  the  University  of  Edinburg,  &c. 
In  one  neat  octavo  volume,  to  match  the  Author's  volume  on  "  Practice." 

"  We  feel  no  hesitation  in  expressing  our  opinion  that  it  presents  the  philosophy  of  the  science 
more  fully  and  clearly  than  any  other  work  in  the  language  with  which  we  are  acquainted." — Phi- 
ladelphia Medical  Examiner. 

LATELY    PUBLISHED. 

THE  FRACTION  OF  SURGERY. 

BY  JAMES  MILLER, 

Professor  of  Surgery  in  the  University  of  Edinburg. 

In  one  neat  octavo  volume. 
This  work  is  printed  and  bound  to  match  the  "  Principles  of  Surgery,"  by  Professor  Miller,  lately 

issued  by  L.  &  B.     Either  volume  may  be  had  separately. 

"  This  work,  with  the  preceding  one,  forms  a  complete  text-book  of  surgery,  and  has  been  under- 
taken by  the  author  at  the  request  of  his  pupils.  Although  as  we  are  modestly  informed  in  the 
preface,  it  is  not  put  forth  in  rivalry  of  the  excellent  works  on  practical  surgery  which  already  exist, 
we  think  we  may  take  upon  ourselves  to  say ,that  it  will  form  a  very  successful  and  formidable 
rival  to  most  of  them.  While  it  does  not  offer  the  same  attractive  illustrations,  with  which  some  of 
our  recent  text-books  have  been  embellished,  and  while  it  will  not,  as  indeed  is  not  its  design,  set 
aside  the  more  complete  and  elaborate  works  of  reference  which  the  profession  is  in  possession  of, 
we  have  no  hesitation  in  stating  that  the  two  volumes  form,  together,  a  more  complete  text-book 
of  surgery  than  any  one  that  has  been  heretofore  offered  to  the  student." — The  Northern  Journal 
of  Medicine. 
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CARPENTER'S  NEW  WORK. 


A  MANUAL,  OR  ELEMENTS   OF  PHYSIOLOGY, 

IJTCLUDUTG    PHYSIOLOGICAL    JMTJlTOJ1I.Y> 

FOR  THE  USE  OF  THE  MEDICAL  STUDENT. 

BY  WILLIAM  B.  CARPENTER,  M.  D.,  F.R.S, 

F0LLKRIAN  PROFESSOR  OF  PHYSIOLOGY  IN  THE  ROYAL  INSTITUTION  OF  GREAT  BRITAIN,  ETC. 

With  one  hundred  and  eighty  illustrations.    In  one  octavo  volume  of  566  pages.    Elegantly  printed  to  match 

his  "  Principles  of  Human  Physiology." 

This  work,  though  but  a  very  short  time  published,  has  attracted  much  attention  from  all  engaged  in  teach- 
ing the  science  ot  medicine,  and  has  been  adopted  as  a  text-book  by  many  schools  throughout  the  country. — 
The  clearness  and  conciseness  with  which  all  the  latest  investigations  are  enunciated  render  it  peculiarly 
well  suited  for  those  commencing  the  ftudy  of  medicine.  It  is  profusely  illustrated  with  beautiful  wood  en- 
gravings, and  is  confidently  presented  as  among  the  best  elementary  text-books  on  Physiology  in  the  lan- 
guage. 


NEW    AND    MUCH    IMPROVED    EDITION.      NOW    READY. 

CARPENTER'S  HUMAN  PHYSIOLOGY. 

BROUGHT  UP  TO  SEPTEMBER,  1847. 

PRINCIPLES  OF  HUMAN  PHYSIOLOGY, 

WITH  THEIR  CHIEF  APPLICATIONS  TO 

PATHOLOGY,    HYGlfiNE,  AND   FORENSIC    MEDICINE. 
BY  WILLIAM  B.  CARPENTER,  M.  D.,  F.  R.  S.,  &c. 

Third  American,  from  a  New  and  Revised  London  Edition, 

WITH  NOTES  AND  ADDITIONS, 

BY  MEREDITH  CLYMER,  M.  D.,  &c. 

ll'fth  Three  Hundred  and  Seventeen  Wood-cut  and  other  fttv»tratton». 

In  one  octavo  volume,  of  over  750  closely  and  beautifully  printed  pagea. 

The  character  of  the  present  work  is  too  well  known  and  established  to  need  any  commendation.  Within 
a  period  of  four  years,  it  has  passed  through  three  editions  both  in  this  country  and  Great  Britain.  It  will  be 
seen,  that  the  present  edition  has  been  essentially  modified  and  improved;  and,  besides  attentive  revision,  has 
undergone  material  alteration  in  the  arrangement. 

Many  of  the  Notes  of  the  American  Editor  to  former  editions  have  been  incorporated  by  the  Author  in  the 
text  of  the  present;  others  remain;  whilst  such  additions  have  been  made,  as  the  progress  of  the  science 
required. 

Besides  the  additions  of  the  Author,  the  Editor  has  been  enabled  to  add  numerous  illustrations;  which, 
accompanied  by  copious  references,  will,  he  trusts,  be  found  to  enhance  the  value  of  this  edition,  and  to 
peculiarly  adapt  it  to  the  Student  of  Physiology.  There  are  one  hundred  and  fifteen  more  wood-cuts  in  this 
than  in  the  third  English  edition,  and  one  hundred  and  one  more  than  in  the  last  American. 


SUPPLEMENT  TO  THE  ENCYCLOPEDIA  AMERICANA,  IIP  TO  THE  YEAR  1847. 

ENCYCLOPEDIA  AMERICANA-Supplementary  Vol. 

A  POPULAR  DICTIONARY 

OF  ARTS,  SCIENCES,  LITERATURE,  HISTORY,  POLITICS  AND 

BIOGRAPHY. 

VOL.    XIV. 

EDITED  BY  HENRY  VETHAKE,  LL.  D., 

Vice-Provost  and  Professor  of  Mathematics  in  the  University  of  Pennsylvania,  Author  of  "A  Treatise  on  Poli- 
tical Economy." 

In  One  large  Octavo  Volume  of  over  Six  Hundred  and  Fifty  double  columned  pages. 

The  numerous  subscribers  who  have  been  waiting  the  completion  of  this  volume  can  now  perfect 
their  sets,  and  all  who  want  a  Register  of  the  Events  of  the  last  Fifteen  Years,  for  the  Whole 
World,  particularly  embracing  interesting  scientific  investigations  and  discoveries,  can  obtain  this 
volume  separately,  price  Two  Dollars  uncut  in  cloth,  or  Two  Dollars  and  Fifty  Cents  in  leather, 
to  match  the  styles  in  which  the  publishers  have  been  selling  sets. 

Subscribers  in  the  large  cities  can  be  supplied  on  application  at  any  of  the  principal  bookstores  ; 
and  persons  residing  in  the  country  can  have  their  sets  matched  by  sending  a  volume  in  charge  of 
friends  visiting  the  city. 

Complete  sets  furnished  at  very  low  prices  in  various  bindings. 

"The  Conversations  Lexicon  (Encyclopedia  Americana)  has  become  a  household  book  in  all  the  intelli- 
gent families  in  America,  and  is  undoubtedly  the  best  depository  of  biographical,  historical,  geographical  and 
political  information  of  thm  kind  which  discriminating  readers  require.  There  is  in  the  present  volume  much 
matter  purely  scientific,  which  was  all  the  more  acceptable  to  us  that  it  was  unexpected." — SMiman's  Journal. 
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CHEMISTRY  FOR  STUDENTS. 

NEW  AND  IMPROVED  EDITION,  1847. 

ELEMENTARY    CHEMISTRY. 

THEORETICAL  AND  PRACTICAL. 

BY  GEORGE  FOWNES,  PH.  D., 

Chemical  Lecturer  in  the  Middlesex  Hospital  Medical  School,  &c.  &c. 
With  Numerous  Illustrations.    Second  American  Kditioii.    Edited,  with  Additions, 

BY  ROBERT  BRIDGES,  M.  D., 

Professor  of  General  and  Pharmaceutical  Chemistry  in  the  Philadelphia  College  of  Pharmacy,  &c.  &c. 

In  one  large  duodecimo  volume,  sheep  or  extra  cloth. 

Though  this  work  has  been  so  recently  published,  it  has  already  been  adopted  as  a  text-book  by  many  of  the 
Medical  Institutions  throughout  the  country.  As  a  work  for  the  first  class  student,  and  a?  an  introduction  to 
the  larger  systems  of  Chemistry,  such  as  Graham's,  there  has  been  but  one  opinion  expressed  concerning  it, 
and  it  may  now  be  considered  as 

THE  TEXT-BOOK  FOR  THE  CHEJ11IC~4L  STUDEJTT. 

"  An  admirable  exposition  of  the  present  state  of  chemical  science,  simply  and  clearly  written,  and  display- 
ing a  thorough  practical  knowledge  of  its  details  as  well  as  a  profound  acquaintance  with  its  principles.  The 
illustrations,  and  the  whole  getttng-up  of  the  book,  merit  our.highesi  praise."—  British  ttnd  Foreign  Med.  Rev. 

"Remarkable  for  its  clearness,  and  the  most  concise  and  perspicuous  work  of  the  kind  we  have  seen,  admi- 
rably calculated  to  prepare  the  student  for  the  more  elaborate  treatises."—  Pharmaceutical  Journal. 

This  work  of  Fownes,  while  not  enlarging  on  the  subject  as  much  as  Graham,  is  far  more  lucid  and  expanded, 
than  the  usual  small  introductory  works.  Persons  using  it  may  rely  upon  iis  being  kept  up  to  the  day  by  fre- 
quent revisions. 

NEW    EDITION    OF   GRAHAM'S   CHEMISTRY,    PREPARING. 

THE  ELEMENTS~OF   CHEMISTRY. 

INCLUDING  THE   APPLICATION  OF  THE  SCIENCE  TO  THE  ARTS. 
AVitli  Numerous  Illustrations. 

BY  THOMAS  GRAHAM,  F.  R.  S  L.  and  E.  D., 

Professor  of  Chemistry  in  University  College,  London,  &c.  &c. 

_  SECOND   AMERICAN.   FROM   THE  SECOND   ENGLISH  EDITION. 

WITH  NOTES  AND  ADDITIONS  BY  ROBERT  BRIDGES,  M.  D.,  &c.  &c. 

In  one  volume  octavo. 


SIMON'S    CHEMJSTRY   OF    MAN. 

ANIMAL   CHEMISTRY, 

WITH  REFERENCE  TO  THE  PHYSIOLOGY  AND  PATHOLOGY  OF  MAN. 
BY  DR.  J.  FRANZ  SIMON. 

TRANSLATED  AND   EDITED  BY 

GEORGE  E.  DAY,  M.  A.  &  L.  M.  CANTAB.,  &c. 

With  plates.    In  one  octavo  volume,  of  over  seven  hundred  pages,  sheep,  or  in  two  parts,  boards. 

This  important  work  is  now  complete  and  may  be  had  iii  one  large  octavo  volume.  Those  who  obtained  the 
first  part  can  procure  the  second  separate. 

"  No  treatise  on  physiological  chemistry  approaches,  in  fulness  and  accuracy  of  detail,  the  work  which 
rftands  at  the  head  of  this  article  It  is  the  product. on  of  a  man  of  true  German  assiduity,  who  has  added  to  his 
own  researches  the  results  of  the  labors  of  nearly  every  other  inquirer  in  this  interesting  branch  of  science— 
The  death  of  such  a  laborer,  which  is  mentioned  in  the  preface  to  the  work  as  having  occurred  prematurely  in 
1842.  is  indeed  a  calamity  to  science.  He  had  hardly  reached  the  middle  term  of  life,  and  yet  had  made  himself 
known  all  over  Europe,  and  in  our  country,  where  his  name  has  been  familiar  for  several  years  as  among  the 
most  successful  of  the  cultivators  of  the  Chemistry  of  Man  ....  It  is  a  vast  repository  of  facts  to  which  the 
teacher  and  student  may  refer  with  equal  satisfaction." — Tkt  Western  Journal  of  Medicine  and  Surgery. 

"  The  merits  of  the  work  are  so  universally  known  and  acknowledged,  as  to  need  no  further  commendation 
at  our  hands." — N.  Y.  Journal  of  Medicine,  and  Surgery 


THE  CHEMISTRY  OF  THE  FOUR  SEASONS— A  NEW  WORK. 
THE  CHEMISTRY  OF  THE  FOUR  SEASONS, 

SPRING,  SUMMER,  AUTUMN  AND  WINTER. 

AN  ESSAY  PRINCIPALLY  CONCKRNLNG   NATURAL   PHENOMENA    ADMITTING  OF  ILLUS- 
TRATION BY  CHEMICAL  SCIENCE.  AND  ILLUSTRATING  PASSAGES  OF  SCRIPTURE. 

BY  THOMAS  GRIFFITHS, 

Professor  of  Chemistry  in  the  Medical  College  of  St.  Bartl.olomew's  Hospital,  &c. 

Jn  One  very  neat  Volume,  royal  12mo.,  of  Four  Hundred  and  Fifty  large  Pages,  extra  cloth,  Uliu- 
trated  with  numerous  Wood-cuts. 


ANSTED'S   ANCIENT   WORLD — Just  Issued. 

THE  ANCIENT  WORLD;  OR,  PICTURESQUE  SKETCHES  OF  CREATION. 

BY  T.  D.  ANSTED;  M.A.,  F.R.S.,  F.G.S.,  &o. 

PROFESSOR  OF  GEOLOG7  IS  KING'S  COLLEGE,  LONDOS. 

In  One  very  neat  volume,  fine  extra  cloth,  with  about  One  Hundred  and  Fifty  Illustrations. 

The  object  of  this  work  is  to  present  to  the  general  reader  the  chief  results  of  Geological  investigation  in 
a  simple  and  comprehensive  manner.  The  author  has  avoided  all  minute  details  of  geological  formations 
and  particular  observations,  and  has  endeavored  as  far  ag  possible  to  present  striking  views  of  the  wonderful 
results  of  the  science,  divested  of  its  mere  technicalities.  The  work  is  printed  in  a  handsome  manner,  with 
numerous  illustrations,  and  forms  a  neat  volume  for  the  centre-table. 
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LECTURES  ON  THE  OPERATIONS  OF  SURGERY. 

AND  ON 

DISEASES  AND  ACCIDENTS  REQUIRING  OPERATIONS, 

DELIVERED   AT   UNIVERSITY    COLLEGE,    LONDON. 
BY  ROBERT  LISTON,  ESQ.,  F.  R.  S.,  &c. 

EDITED,     WITH      NUMEROUS     ALTERATIONS     AND     ADDITIONS, 

BY  T.  D.  MUTTER,  M.  D., 

Professor  of  Surgery  in  the  Jefferson  Medical  College,  Philadelphia. 

In  One  Large  and  Beautifully  Printed  Octavo  Volume. 

WITH  TWO  HUNDRED  AND  SIXTEEN  ILLUSTRATIONS  ON  WOOD. 

More  than  one-third  of  this  volume  is  by  Professor  Miitter,  embodying  elaborate  treatises  OB 
Plastic  Operations,  Staphyloraphy,  Club-Foot,  Diseases  of  the  Eye,  Deformities  from  Burns,  &c.  &c. 


A  SYSTEM  OP  PRACTICAL 

BY  WILLIAM  FERGUSSON,  F.  R.  S.  E. 

SECOND   AMERICAN   EDITION,  REVISED  AND  IMPROVED. 
With  Two  Hundred  and  Fifty-two  Illustrations  from  Drawings  by  Bagg,  Engraved  by  Gilbert, 

With.  Notes  and.  Additional  Illustrations, 

BY    GEORGE    W.    NORRIS.M.    D.,&c. 

In  one  beautiful  octavo  volume  of  six  hundred  and  forty  large  pages. 


THE  PRINCIPLES  AND  PRACTICE  OF 

OBSTETRIC  MEDICINE  AND  SURGERY, 

IN  REFERENCE  TO  THE  PROCESS  OF  PARTURITION. 

ILLUSTRATED   BY 
One  hundred  and  forty-eight  JLarg-e  figure*  on  55  Lithographic  flute*. 

'BY  FRANCIS  H.  RAMSBOTHAM,  M.D.,  &c. 

A  NEW  EDITION,  FROM  THE  ENLARGED  AND  REVISED  LONDON  EDITION. 

In  one  large  imperial  octavo  volume,  well  bound. 

Philadelphia,  August  6th,  1845. 
MESSRS  LEA  &.  BLANCHAKD. 

GENTLBMEM  :— I  have  looked  over  the  proofs  of  Ramsbotham  on  Human  Parturition,  with  its  important  im- 
provements, from  the  new  London  edition. 

This  Work  needs  no  commendation  from  me,  receiving,  as  it  does,  the  unanimous  recommendation  of  the 
British  periodical  press,  as  the  standard  work  ou  Midwifery;  "chaste  in  language,  classical  in  composition, 
happy  in  point  of  arrangement,  and  abounding  in  most  interesting  illustrations.11 

To  the  American  public,  therefore,  it  is  most  valuable — from  its  intrinsic  undoubted  excellence,  and  as  being 
the  best  authorized  exponent  of  British  Midwifery.  Its  circulation  will,  I  trust,  be  extensive  throughout  our 
country. 

There  is,  however,  a  portion  of  Obstetric  Science  to  which  sufficient  attention,  it  appears  to  me,  has  not  been 
paid.  Through  you,  I  have  promised  to  the  public  a  work  on  this  subject  and  although  the  continued  occupa- 
tion of  my  time  and  thoughts  in  the  duties  of  a  teacher  and  practitioner  have  as  yet  prevented  the  fulfilment  of 
the  promise,  the  day,  I  trust,  is  not  distant,  when,  under  the  hope  of  being  useful.  I  shall  prepare  an  account  of 
the  MECHANISM  OF  LABOR,  illustrated  by  suitable  engravings,  which  may  be  regarded  as  an  addendum  to  tha 
standard  works  of  Ramsbotham,  and  our  own  Dewees. 

Very  respectfully,  yours, 

H  UGH  L.  HODGE,  M.  D., 
Professor  of  Obstetrics,  SfC.  SfC.,  in  the  University  of  Pennsylvania. 


PROFESSOR  CHAPMAN'S  WORKS  ON  PRACTICE. 

A  COMPENDIUM  OF  LECTURES  ON  THE 

THEORY   AND    PRACTICE  OF    MEDICINE. 

DELIVERED   BY  PROFESSOR  CHAPMAN  IN  THE  UNIVERSITY  OF  PENNSYL- 
VANIA.    PREPARED,  WITH   PERMISSION,  FROM  DR.  CHAPMAN'S  MA- 
NUSCRIPTS, AND  PUBLISHED  WITH  HIS  APPROBATION, 
By  N.  D.  BENEDICT,  M.  D.    In  one  very  neat  octavo  volume. 

=OT  This  work  contains  the  diseases  not  treated  of  in  the  two  following. 



LECTURES  ON  THE  MORE  IMPORTANT  DISEASES  OF  THE 

THORACIC  AND   ABDOMINAL  VISCERA. 

Delivered  in  the  University  of  Pennsylvania,  by  N.  CHAPMAN,  M.D.,  Professor  of  the  Theory 
and  Practice  of  Medicine,  &c.    In  one  volume,  oclavo. 


LECTURES  ON  THE  MORE  IMPORTANT 

ERUPTIVE  FEVERS,  HEMORRHAGES  AND  DROPSIES, 

AND  ON  GOUT  AND  RHEUMATISM, 

Delivered  in  the  University  of  Pennsylvania  by  N.  CHAPMAN,  M.  D.,  Professor  of  the  Theory 
and  Practice  of  Medicine,  &c.  dec.    In  one  neat  octavo  volume. 
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A  NEW  MEDICAL  DICTIONARY. 

In  one  Volume,  large  12mo,,  now  ready,  at  a  low  price. 


A  DICTIONARY  OF 

THE    TERMS    USED    IN    MEDICINE 

AND 

THE    COLLATERAL    SCIENCES; 
BY  RICHARD  D.  HOBLYN,  A.  M.,  OXON. 

FIRST    AMERICAN,    FROM    THE    SECOND    LONDON    EDITION. 

REVISED.  WITH  NUMEROUS  ADDITIONS, 

BY  ISAAC  HAYS,  M.  D., 

Editor  of  the  American  Journal  of  the  Medical  Sciences. 

A  NEW  ANlTc^M^^  FEVERS. 


FEVERS; 

THEIR  DIAGNOSIS,  PATHOLOGY  AND  TREATMENT. 

PREPARED  AND  EDITED  WITH  LARGE  ADDITIONS, 
FROM  THE  ESSAYS  ON  FEVER  IN 

.     TWEEDIE'S  LIBRARY  OF  PRACTICAL  MEDICINE, 
BY  MEREDITH  CLYMER,  M  D., 

Professor  of  the  Principles  and  Practice  of  Medicine  in  Franklin  Medical  College,  Philadelphia } 

Consulting  Physician  to  the  Philadelphia  Hospital ;  Fellow  of  the  College  of  Physicians,  $c.  fyc. 

In  one  octavo  volume  of  600  pnges. 

THE  SURGICAL  WORKS  OF  SIR  ASTLEY  COOPER. 


THE  ANATOMY  AND  SURGICAL  TREATMENT  OF 

ABIDOMUKF  A3L    H 

B*   SIR  ASTLEY  COOPER,  BART. 

Edited  by  C.  ASTON  KEY,  Surgeon  to  Guy's  Hospital,  &c. 

In  one  large  imperial  8vo.  volume,  with  over  130  Lithographic  Figures. 

ON  THE  STRUCTURE  AND  DISEASES  OF  THE  TESTIS. 

Illustrated  by  120  Figures.    From  the  Second  London  Edition. 

BY  BRANSBY  B.  COOPER,  ESQ. 
AND  ALSO  ON  THE  AMATOM Y  OF  THE  THYMUS  GLAND. 

Illustrated  by  fifty-seven  Figures. 
The  two  works  together  in  one  beautiful  imperial  octavo  volume,  illustrated  with  twenty-nine  plates. 

ANATOMY  AND   DISEASES  OF  THE  BREAST,  &c. 

THIS  LARGE  AND  BEAUTIFUL  VOLUME  CONTAINS  THE   ANATOMY  OF  THE  BREAST 
THE    COMPARATIVE    ANATOMY    OF   THE    MAMMARY    GLANDS;    ILLUSTRA- 
TIONS OF  THE  DISEASES  OF  THE  BREAST  ; 
And  Twenty-five  Miscellaneous  Surgical  Papers,  now  first  published  in  a  collected  form. 

BY  SIR  ASTLEY  COOPER,  BAST.,  F.  R.  S.,  Ac. 
The  whole  in  one  large  imperial  octavo  volume,  illustrated  with  two  hundred  and  fifty -two  figures. 
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BERZELIUS  ON  THE  KIDNEYS  AND  URINE,  in  1  vol.  8vo.,  cloth. 
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A  Bridgewater  Treatise.  In  two  octavo  volumes,  with  numerous  maps,  plates,  &c. 

BUDD  ON  DISEASES  OF  THE  LIVER.  In  one  octavo  volume,  sheep,  with  beautiful 
colored  plates  and  numerous  wood  cuts. 
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GUTHRIE  ON  THE  BLADDER,  &c.  The  Anatomy  of  the  Bladder  and  Urethra,  and 
the  Treatment  of  the  Obstructions  to  which  those  passages  are  liable.  In  1  vol.  8vo. 
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Principles  of  its  Treatment.    In  one  neat  octavo  volume,  cloth,  with  a  Plate. 
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Jurisprudence.     Revised,  with  numerous  Notes.    In  one  octavo  volume,  cloth. 
TRIMMER'S  GEOLOGY.    A  Text  Book  of  Practical  Geology  and  Mineralogy.     With  In- 
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WILSON'S  DISSECTOR.  THE  DISSECTOR,  OR  PRACTICAL  AND  SURGICAL 
ANATOMY.  With  106  Illustrations.  Modified  and  re-arranged  by  Paul  B.  Goddard, 
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YOUATT  ON  THE  HORSE.  The  Horse:  containing  a  full  account  of  the  Diseases  of 
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Diseases  of  Females,  SfC.  fyc. 
TRANSLATED.  WITH  MANY  NOTES  AND  ADDITIONS, 
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